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PREIFACE 

AFTER-TREATMENT  plays  a  most  important  part  in  most 
of  the  surgical  procedures  of  to-day.  Of  the  details  of 
the  operation  the  patient  knows  nothing,  and  cares  less  ; 
his  impressions  of  modern  surgery  will  be  derived  partly 
from  the  ultimate  result  of  the  operation,  but  chiefly 
from  the  way  in  which  the  after-treatment  is  carried 
out  by  the  surgeon  and  all  his  associates.  Kindness  and 
sympathy  go  far  to  alleviate  the  post-operative  suffer- 
ings of  the  patient,  but  a  considerable  amount  of  tech- 
nical knowledge  is  required  as  well.  The  object  of  this 
book  is  to  present,  as  concisely  as  possible,  an  account 
of  the  methods  that  the  writer  has  found  to  answer 
best  in  actual  practice. 

But  after-treatment  is  important  not  merely  from 
the  point  of  view  of  promoting  the  patient's  comfort, 
but  also  in  order  that  the  best  possible  results  may  be 
obtained.  Indeed,  in  many  of  the  elaborate  surgical 
operations  of  to-day,  the  after-treatment  entirely  deter- 
mines the  success  or  failure  of  the  treatment.  To  give 
one  single  instance — the  whole  of  orthopaedic  surgery  is 
an  illustration  of  this  fact.  Plastic  operations  are  quite 
wasted,  unless  the  after-treatment  is  properly  prescribed 
and  carried  out. 

This  book  is  an  attempt  to  provide  instruction  of  a 
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purely  practical  kind.  It  is  based  upon  the  author's 
own  experience,  as  dresser,  house-surgeon,  and  registrar, 
of  the  difficulties  of  the  subject.  An  attempt  has  been 
made  to  include  as  many  working  "  tips  "  as  possible, 
and  to  leave  out  everything  that  it  is  not  necessary  for 
a  good  dresser  or  house-officer  to  know.  Theoretical 
considerations  have  been  entirely  omitted,  except  where 
some  mention  of  them  seemed  essential  to  the  proper 
understanding  of  the  treatment  recommended.  Nor 
have  the  rival  merits  of  different  methods  been  dis- 
cussed; those  have  been  selected  that  seemed  to  be 
most  in  accordance  with  modern  physiological  principles, 
and  most  successful  in  actual  practice. 

I  have  to  thank  Dr.  A.  J.  Clark,  the  Lecturer  in 
Pharmacology  at  Guy's  Hospital,  for  his  kindness  in 
preparing  the  tracings  given  in  Chapter  IV ;  Miss 
Angove,  Sister  of  the  Massage  School,  for  assistance 
with  Chapter  XV;  Dr.  Alexander  MacLennan,  Messrs. 
Allen  &  Hanbury,  Down  Brothers,  and  Sumner  &  Com- 
pany, for  the  loan  of  blocks  for  purposes  of  illustration. 
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SURGICAL  AFTER-TREATMENT 

CHAPTER  I 

GENERAL   PREPARATION   FOR   OPERATION 

EXCEPT  in  emergency  cases,  a  patient  should  always 
be  admitted  to  the  hospital  or  nursing  home  two  clear 
days  before  the  operation. 

A  purge  can  then  be  given  on  the  first  night:  this 
acts  next  day:  the  skin  is  prepared  on  the  following 
night,  and  a  hypnotic  is  administered.  Thus  the 
patient  is  spared  all  anxiety,  and  he  spends  the  night 
before  the  dreaded  ordeal  in  refreshing  sleep,  and 
wakes  up  strong  and  cheerful  on  the  day  of  the 
operation. 

The  common  practice  of  admitting  patients  on  the 
previous  evening  cannot  be  too  whole-heartedly  con- 
demned. It  means  that  the  patient  has  hardly  said 
good-bye  to  his  friends,  and  got  into  bed,  before  the 
nurse  attacks  him  with  razor  and  nail-brush,  to  prepare 
his  skin:  then  a  purge  is  given,  and  this  keeps  him 
awake  all  night :  next  day,  when  he  is  thoroughly  tired 
out  and  worried  to  death,  he  is  placed  upon  the  table 
to  be  operated  on. 

Such  a  proceeding  may  save  beds,  but  it  takes  very 
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little  account   of  the  feelings  of  a  nervous,  sensitive 
patient. 

Assuming,  then,  that  the  patient  has  arrived  two 
days  previously,  a  Purge  must  be  administered  on  the 
first  night. 

For  Children: 

Pulv.  Glyc.  Co.,  3j-ij; 
Purgen.  gr.  f,  or  Laxoin; 
Syr.  Sennae,  3j-iij;  or 

Syr.  Ficorum  Aromat.,  3  j-iv,  may  be  used. 
For  Adults ; 
Pil.   Col.   et    Hyos.,   or   Col.   et    Cal.,    grs.   iij-vj 

(usually,  grs.  iv  for  a  woman,  or  grs.  vj  for 

a  man); 
Hydrarg.  Subchlor.  (i.e.,  Calomel),  gr.  j  every  two 

hours,  q.s. 
Ol.  Ric.,  5  j  5  or 
Some   reliable   preparation   of   Cascara    may    be 

employed.     ("  Cascara   Evacuant,"   TT\^  xx-xl, 

answers  very  well.) 

In  the  case  of  old  people,  it  is  difficult  to  order  a 
purge  satisfactorily:  some  of  them  are  very  easily 
moved,  and  will  be  much  collapsed  if  a  strong  one 
is  administered ;  others  are  very  obstinate,  and  require 
a  liberal  dosage.  The  only  way  is  to  ask  them  what 
they  are  accustomed  to  take,  and  give  that.  As  a  rule, 
however,  they  take  01.  Ric.  or  Cascara  very  well. 
The  best  way  to  give  Castor  Oil  is  as  follows : 
Make  the  oil  and  the  earthenware  oil-cup  fairly 
hot:  rinse  the  cup  out  with  brandy,  measure  out  the 
dose  of  oil,  and  then  cover  it  with  a  second  layer  of 
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brandy.  It  is  said  that  if  this  "sandwich"  be  drunk 
quickly,  it  will  hardly  be  tasted.  Some  nurses  use 
strong  coffee,  instead  of  brandy.  For  children,  a  little 
syrup  of  lemon  may  be  given  after  the  oil,  or  it  may 
be  emulsified  with  milk  by  shaking  them  together  in 
a  bottle. 

Calomel  is  a  very  unreliable  purgative,  unless  the 
patient's  idiosyncrasies  are  known:  some  persons  will 
have  a  profuse  watery  diarrhoea  after  gr.  £,  and 
others  will  be  unmoved  by  grs.  iv.  Therefore,  if  time 
is  short,  and  one  wishes  to  make  sure  of  the  bowels 
being  opened,  calomel  is  not  the  drug  to  select.  Still, 
in  some  cases,  it  is  valuable :  it  acts  especially  on  the 
duodenum  and  upper  part  of  the  intestine,  so  that 
where  it  is  desired  to  clear  the  whole  length  of  the 
gastro-intestinal  tract,  as  in  rectum  cases,  a  good  plan 
is  to  give  repeated  small  doses  of  calomel,  (gr.  j  every 
two  hours,  till  the  bowels  act),  and  then  order  a  saline 
next  morning.  Also,  it  has  the  advantage  of  being  an 
antiseptic  as  well  as  a  purgative. 

After  any  of  the  irritant  vegetable  purges,  such  as 
Pil.  Col.  et  Hyosc.,  it  may  be  well  to  give  a  Saline 
next  day,  if  it  has  not  acted.  White  mixture,  or  Pulv. 
Salium,  may  be  employed,  or  some  sort  of  effervescent 
salts.  (Pulv.  Sal.  consists  in  equal  parts  of  Mag.  Sulph. 
and  Sod.  Sulph.,  and  should  be  given  in  two-drachm 
doses.)  Whatever  form  is  chosen,  it  should  be  followed 
by  a  little  lemon  syrup,  and  at  least  half  a  pint  of  hot 
water,  for  all  the  saline  purges  act  by  attracting  water 
into  the  lumen  of  the  gut. 
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In  emergency  cases,  if  a  purge  be  advisable,  the 
best  way  is  to  give  an  enema — En.  Glycerine,  3  j-ij  for 
children,  and  En.  Sap.,  §  xvj,  for  adults. 

Skin-preparation. — Some  time  on  the  day  before  the 
operation,  the  skin  had  better  be  prepared.  If  the 
iodine  method  is  to  be  employed,  it  must  be  absolutely 
dry,  so  that  the  iodine  may  penetrate  into  the  follicles : 
for  this  reason,  a  bath,  if  necessary,  should  be  taken 
the  day  previously,  and  not  on  the  same  day.  For  the 
same  reason,  the  shaving  must  be  done  some  hours 
previously,  or  else  the  skin  must  be  dry-scraped  with 
a  sharp  razor,  after  taking  off  the  greater  part  of  the 
hair  with  a  barber's  "clipper."  If  it  is  absolutely 
necessary  to  use  soap  and  water  shortly  before  applying 
the  iodine,  the  skin  must  be  dried  by  rubbing  it  with 
acetone  or  alcohol. 

The  various  preparations  of  iodine  in  common  use  are : 

1.  Tinct.  lodi,  which  must  be  freshly  prepared.    If 

stale,  it  becomes  very  irritating,  both  to  the  skin 
and  to  the  surgeon's  eyes. 

2.  A  mixture,  in  equal  parts,  of  (a)  6  %  watery  solu- 

tion of  iodine,  dissolved  by  the  aid  of  potassium 
iodide ;  and  (6),  strong  alcohol.  In  specially 
licensed  institutions,  "duty-free"  spirit,  (97%), 
may  be  used  instead  of  pure  alcohol,  and  is  very 
much  cheaper. 

This  mixture   is  absolutely   effective,    and   very 
seldom  causes  any  dermatitis  or  irritation. 

3.  A  3%  solution   of  Iodine  in  Chloroform.     This 

keeps  indefinitely,  and  never  produces  derma- 
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titis ;  also,  on  account  of  the  solvent  effect  of  the 
chloroform  on  the  fats  of  the  skin,  it  has  excel- 
lent penetrating  qualities.  For  use  on  children's 
skins,  and  whenever  the  solution  has  to  be  kept 
for  any  length  of  time,  this  form  is  particularly 
recommended'. 

4.  A  1  %  solution  of  Picric  Acid  in  rectified  spirit  can 
also  be  employed  in  the  same  way :  it  has  even 
greater  penetrating  powers  than  iodine,  it  keeps 
very  well,  and  it  is  vastly  cheaper.     But  it  must 
be  remembered   that   the  dry  crystals  are  in- 
tensely explosive,  if  detonated,  and  therefore  the 
stock  should   always   be  kept  under  water  or 
spirit.     Picric  acid  solution  stains  the  skin  and 
dressings  bright  yellow,  but  it  does  not  do  any 
permanent  harm  to  sheets,  mackintoshes,  &c. 
The  solution  having  been  applied,  either  by  means  of 
a  sterile  pad,  or  by  a  nebuliser,  it  is  allowed  to  dry  in, 
and  then  the  operation-area  is  covered  with  a  sterile 
pad,  a  little  wool,  and  a  bandage. 

Some  surgeons  still  prefer  the  old-fashioned  method 
of  Compressing.  The  skin  is  shaved  as  usual,  and  then 
it  is  cleaned  with  some  antiseptic,  such  as  as  Lysol,  1  °/o, 
or  Solution  of  Biniodide  of  Mercury,  1  in  1000,  in  50  /Q 
alcohol.  Another  way  is  simply  to  rub  the  skin  over, 
for  about  ten  minutes,  with  80%  alcohol ;  bacteriological 
experiments  seem  to  show  that  alcohol  of  this  strength 
is  more  effective  than  either  stronger  or  weaker  solu- 
tions. Then  a  piece  of  boiled  lint,  soaked  in  some 
antiseptic,  is  bandaged  on,  and  the  finished  compress  is 
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covered  with  oil  paper,  or  gutta-percha  tissue,  some 
wool,  and  a  bandage.  The  various  antiseptics  employed 
for  the  final  compress  are  :  — 


Hydrarg.  Perchlor..  1  in  2000  1  . 

TT  j          T>-  •  j    i  -     ™™      rm  watery  solution. 

Hydrarg.  Bmiod.,  1  m  5000     J 

Carbolic  lotion  is  dangerous,  and  should  never  under 
any  circumstances  be  employed.  It  may  cause  serious 
symptoms  of  poisoning,  and,  in  some  instances,  gangrene 
may  ensue.  (For  the  same  reason,  "Carbolic  Caps" 
should  never  be  used  for  cleansing  verminous  heads: 
1  °/Q  Lysol  is  much  safer,  and  about  three  times  as 
effective.) 

If  there  is  an  ulcer  or  a  sinus  or  a  sloughing  growth 
in  the  midst  of  the  operation-area,  it  should  be  covered 
over  with  a  dry  gauze  dressing,  sealed  down  with  col- 
lodion. 

The  Mouth  and  Teeth  will  require  attention.  Those 
who  can  do  so  must  be  made  assiduously  to  use  a  tooth 
brush  and  powder  and  a  mouth  wash  :  helpless  patients 
must  have  their  mouths  cleaned  by  the  nurse  with  some 
antiseptic,  by  means  of  little  pledgets  of  wool  held  in 
Spencer-  Wells  forceps.  Any  loose  or  decayed  teeth 
must  be  removed.  The  following  are  some  of  the  best 
Mouth-  Washes  : 

1.  Tinct.    Myrrhse,   Tinct.    Cinchonae    Co.,   and    Aq. 

Coloniensis,  aa  3  iv,  Aq.  ad  0  ss. 

2.  Glycothymoline,  or  Formolyptol,  1  in   6  pts.  of 

water. 

3.  Listerine,  1  in  10-20  pts.  of  water. 
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4.  Lotio  Ac.  Carbol.,  1  %. 

5.  Lotio  Formalin,  1  in  750. 

6.  Hydrogen  Peroxide,  5-volume. 

When  there  is  much  pyorrhoea  alveolaris,  and  the 
patient  cannot  have  the  teeth  removed  before  the 
operation,  much  good  will  be  done  by  painting  the 
gums  twice  a  day  with  Tinct.  lodi,  3  j,  Water  to  5  j. 

Diet  before  Operation.  The  lower  bowel  having  once 
been  satisfactorily  opened,  there  is  usually  no  reason 
why  the  patient  should  not  have  his  ordinary  full  diet 
until  the  night  before  the  operation.  Indeed,  it  is 
better  that  he  should  do  so,  for  there  is  no  point  in 
weakening  him  by  diminishing  his  food,  or  in  upsetting 
his  daily  routine  more  than  is  absolutely  inevitable. 
Only  in  gastro-intestinal  cases  is  it  ever  desirable  to 
order  special  diets.  In  Rectum  cases,  the  proper  pro- 
ceeding is  to  empty  the  gut  by  repeated  doses  of  calomel, 
followed  by  saline  purges,  then  to  give  only  completely- 
absorbable  fluids,  such  as  beef-tea,  meat-juice,  &c.,  and 
at  the  same  time  constipate  the  patient  by  giving  opium 
(Pulv.  Ipecac.  Co.,  grs.  x,  n.m.que,  for  an  adult,  or  Pulv. 
Kino  Co.,  grs.  xv).  In  this  way,  the  bowel  will  be  found 
perfectly  clean  and  empty  at  the  time  of  the  operation, 
and  the  purgation  will  very  considerably  dimmish  the 
virulence  of  the  B.  Coli. 

When  the  operation  is  upon  the  Stomach  itself,  some 
surgeons  like  to  order  sterile  food  for  twenty-four  hours 
beforehand.  If  boiled  or  baked  puddings,  eggs,  and 
the  like  be  given,  these  will  be  quite  sterile ;  all  that  is 
then  necessary  is  to  boil  the  patient's  spoon  and  plate. 
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But  it  is  more  than  doubtful  whether  anything  is  gained 
by  such  a  rigid  asepsis;  the  stomach  contents  are 
normally  nearly  sterile,  and  in  any  case  very  little  is 
spilled  at  the  operation.  If  there  is  no  pyloric  obstruc- 
tion, it  is  absolutely  unnecessary  to  wash  out  the 
stomach  just  before  the  operation.  Indeed,  the  prac- 
tice is  a  barbarous  one*  and  should  be  given  up.  It 
causes  the  patient  the  greatest  physical  and  mental 
discomfort  at  the  very  moment  when,  of  all  moments, 
he  should  be  most  protected  from  distress ;  it  does  not 
sterilise  the  interior  of  the  stomach,  even  if  that  were 
necessary ;  and  lastly,  it  does  not  effect  anything  that 
could  not  be  done  equally  well  by  making  the  patient 
drink  large  draughts  of  boiled  water.  It  must  be 
remembered  that  fluid  passes  out  of  the  stomach  almost 
as  soon  as  it  is  drunk,  so  that  the  best  way  to  irrigate 
the  organ  is  to  drink  plentifully.  And  there  is  no 
objection,  from  the  anaesthetist's  point  of  view,  to  this 
plentiful  taking  of  fluid;  indeed,  some  anaesthetists 
think  that  it  tends  to  prevent  after-sickness  by  absorb- 
ing some  of  the  ether  that  is  re-excreted  into  the  gut. 

If  there  is  real  pyloric  obstruction,  or  (in  acute  cases) 
if  there  is  fseculent  vomiting,  then  the  stomach  should 
be  washed  out  whilst  the  patient  is  still  conscious. 
But  even  in  acute  intestinal  obstruction  the  best  way 
to  irrigate  the  stomach  is  often  to  give  copious  draughts 
of  cold  water:  the  persistent  vomiting  will  wash  the 
organ  out  quite  effectively.  If,  however,  an  oesophageal 
tube  has  to  be  passed,  it  can  be  quite  well  done  with 
the  patient  lying  on  his  side  in  bed.  It  is  not  necessary 
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to  make  him  sit  up,  as  is  usually  done ;  indeed,  the 
semi-prone  position  is  safer,  for  there  is  less  danger  of 
syncope. 

As  a  general  rule,  no  solid  food  should  be  taken 
within  five  hours  of  a  general  anaesthetic ;  the  last  meal 
should  consist  of  something  easily  digestible,  such  as  a 
lightly-boiled  egg  or  some  dry  toast ;  milk  should  be 
avoided.  Beef-tea,  or  ordinary  tea,  may  be  taken  as 
late  as  desired.  Babies  should  not  be  starved  for  very 
long ;  they  are  liable  to  collapse  under  the  anaesthetic 
if  they  are.  It  is  sufficient  as  a  rule  to  omit  one  feed, 
or  to  give  only  half  a  bottle  at  the  usual  time. 

A  heavily-laden  stomach  is  a  very  real  danger  in 
anaesthetic  practice,  far  greater  than  a  full  rectum.  In 
the  case  of  children,  therefore,  the  greatest  care  should 
be  taken  to  see  that  they  do  not  obtain  food  surrepti- 
tiously, and  in  emergency  cases  it  would  often  be  far 
better  to  give  an  emetic  than  a  purge  before  operating. 

On  the  night  preceding  the  operation  a  Hypnotic 
should  always  be  ordered,  even  if  it  be  not  given.  But 
the  nurse  should  be  instructed  to  give  it  if  she  sees  the 
slightest  signs  of  restlessness  on  the  part  of  the  patient. 
It  is  essential  that  he  should  have  a  really  sound  night's 
sleep.  For  this  purpose  the  best  drugs  are — 

Medinal,  grs.  vij-x ;  dissolved  in  something  hot. 

Adalin,  grs.  vij-x. 

Chloralamide,  grs.  xxx,  given  in  powder  form,  or  in  a 
cachet. 

Chloral  Hydrate,  grs.  xx,  and  Pot.  Brom.,  grs.  xv, 
with  Syrup  of  Orange,  q.s. 
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One  of  these  drugs  should  be  given  last  thing  at  night, 
as  soon  as  all  other  preparations  have  been  made  and 
the  patient  is  ready  to  go  to  sleep.  It  is  useless  to 
administer  hypnotics  until  the  lights  in  the  ward  are 
turned  down,  and  all  dressings  and  bustling  about  are 
over. 

On  the  morning  of  the  operation  an  Enema  should 
be  given,  as  a  routine.  In  the  case  of  rectal  operations, 
a  thorough  Wash-out  with  boric  lotion  and  warm  water 
should  be  used  instead. 

The  proper  way  to  do  this  is  to  place  the  patient  on  his 
back,  with  the  buttocks  raised  on  several  firm  pillows ;  then 
pass  a  wide  rectal  tube,  lubricated  with  vaseline  'or  oil,  and 
slowly  run  in  the  lotion  by  means  of  a  glass  funnel,  employ- 
ing only  about  a  foot  of  pressure ;  when  the  patient  begins 
to  complain  of  distension  of  the  rectum,  the  fluid  is  syphoned 
off  again,  and  this  is  repeated  until  the  washings  return 
clear.  Then  about  a  pint  and  a  half  is  slowly  injected,  and 
the  patient  is  rolled  over  on  to  his  right  side,  so  that  the  fluid 
may  flow  right  round  to  the  caecum  ;  this  is  retained  for  as 
long  as  possible,  and  then  returned.  The  whole  process 
should  take  about  an  hour,  but  if  well  carried  out  it  renders 
the  whole  of  the  great  intestine  absolutely  clean  and  empty. 

All  Grynoecological  cases  should  have  a  hot  vaginal 
douche  of  |%  Lysol  or  Lysoform  a  few  hours  before 
operation,  no  matter  what  is  going  to  be  done ;  and  a 
catheter  should  be  passed  just  before  the  patient  is 
taken  to  the  theatre.  In  this  way  there  is  no  danger 
of  the  surgeon  opening  the  bladder  by  mistake,  and 
difficulties  in  diagnosis  from  confusion  of  pelvic  tumours 
with  a  partially  distended  bladder  are  entirely  avoided. 
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A  few  special  instructions  must  be  given  with  regard 
to  Urinary  cases.  Urotropin  should  be  given  in  all 
cases  as  a  routine  for  several  days  before  operation,  and 
if  the  urine  is  alkaline  or  only  feebly  acid,  acid  phos- 
phate of  soda  should  be  given  in  addition.  The  follow- 
ing is  a  useful  formula : 

$ 

Hexamethylenetetramine     .         .  grs.  x 

Sod.  Phos.  Ac grs.  vij 

Syr.  Aurantii        .         .         .        .  n^  x 

Aq.  Chlorof.  ad     .        .        .        .  §  j,  t.d.s. 

If  there  be  much  cystitis,  it  may  be  necessary  to  irrigate 
the  bladder  in  addition ;  for  instructions  as  to  the  choice 
of  a  lotion,  see  p.  173. 

When  it  is  proposed  to  cystoscope,  it  is  well  to  give 
the  patient  copious  draughts  of  water  before  the  anaes- 
thetic is  administered,  or  a  pint  of  China  tea  may  be 
given  instead.  If  the  excretion  of  colouring  matter  is 
to  be  studied,  it  is  a  good  plan  to  inject  it  about  twenty 
minutes  beforehand ;  this  saves  time  later  on,  for  under 
an  anaesthetic  the  latent  period  before  excretion  begins 
is  lengthened.  Four  c.c.  of  4  %  Indigo-carmine  may  be 
injected,  or  6  mgrms.  of  Phenol-sulphone-phthalein. 
The  injection  should  be  made  into  the  subcutaneous 
tissues  of  the  thigh  on  the  side  opposite  to  that  of  the 
suspected  lesion. 

In  internal  urethrotomy  the  whalebone  guide  of  the 
urethrotome  should  be  passed  in  the  ward  beforehand, 
if  possible ;  this  will  save  much  time  at  the  operation. 

In  ''acute  abdominal"  cases  an  enema  is  dangerous, 
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and  should  never  be  given.  In  a  case  of  perforation 
it  would  excite  violent  peristalsis,  and  so  spread  the 
infection  broadcast  over  the  peritoneal  cavity,  and  if 
a  localised  abscess  were  forming,  it  might  tear  down 
all  the  recent  adhesions,  and  so  convert  a  local  into 
a  real  general  peritonitis.  In  the  case  of  intestinal 
obstruction  (including,  under  this  heading,  cases  of 
strangulated  hernia),  it  might  quite  well  bring  about 
the  rupture  of  the  softened  and  ulcerated  gut  above 
the  site  of  the  obstruction.  In  any  case,  it  would 
cause  very  painful  colic,  and  do  no  good.  The  only 
justification  for  an  enema  in  a  case  of  strangulated 
hernia  is  for  purposes  of  diagnosis,  and  even  then  it 
is  seldom  necessary.  Nothing  but  operation  will  re- 
lieve the  pain  of  acute  obstruction,  but  the  thirst 
may  be  alleviated  by  allowing  the  patient  to  rinse  his 
mouth  repeatedly  with  iced  water. 

Clothing. — A  man  should  wear  a  woollen  night-shirt, 
made  to  do  up  either  at  the  front  or  the  back,  as  may 
be  most  convenient.  Women,  too,  should  have  flannel 
night-dresses,  and  the  sleeves  should  be  loose  enough 
to  come  up  above  the  elbow,  so  that  hypodermics 
can  be  given  easily,  if  necessary.  Long  woollen  stock- 
ings and  bedroom  slippers  should  also  be  worn.  Small 
children  should  have  their  legs  and  arms,  and  as 
much  as  possible  of  the  body,  bandaged  over  warm 
cotton-wool,  for  they  present  a  large  surface  in  com- 
parison with  their  weight,  and  are  therefore  very  easily 
chilled. 

Position    before    Operation. — In  all  cases   of  peri- 
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tonitis,  the  patient  should  be  put  in  the  Fowler 
position  as  soon  as  he  comes  into  hospital.  It  is  ob- 
viously just  as  important  to  direct  the  pus  towards 
the  pelvis,  and  away  from  the  diaphragm,  before  the 
operation,  as  it  is  afterwards,  and,  in  addition,  the 
sooner  the  attitude  is  adopted,  the  more  easily  will 
the  patient  become  accustomed  to  it  afterwards.  In 
accident  cases,  when  the  shock  is  severe,  it  is  best  to 
place  the  patient  flat  on  his  back,  and  raise  the  foot 
of  the  bed.  For  other  measures  used  in  combating 
the  shock,  see  Chapter  IV.  p.  58. 

The  last  question  is  that  of  giving  Sedatives  before 
anaesthesia.  This  will  depend  largely  upon  the  anaes- 
thetist, and  upon  the  general  health  of  the  patient. 
Thus,  it  is  unwise  to  give  morphia  or  atropine  before 
chloroform ;  and,  again,  morphia  is  contra-indicated 
in  young  children,  and  in  persons  with  grave  lung 
affections.  It  was  formerly  taught  that  morphia  was 
dangerous  in  kidney  cases,  but  in  actual  practice  this 
does  not  seem  to  be  the  case.  Morphia  should  cer- 
tainly be  employed  whenever  the  shock  of  the  opera- 
tion is  likely  to  be  considerable,  when  it  is  desired  to 
reduce  the  amount  of  anaesthetic  to  a  minimum,  and 
whenever  the  patient  is  at  all  nervous  or  apprehensive. 
Many  patients  say  that  the  worst  part  of  the  whole 
thing  is  the  lying  in  bed  beforehand,  waiting  to  be 
taken  to  the  theatre ;  and  this  makes  such  a  profound 
impression  on  some  of  them,  that  they  will  refuse 
any  further  operation  for  the  rest  of  their  lives.  More- 
over, it  will  be  found  that  nervous  patients  are  much 
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more  difficult  to  ansesthetise  than  the  matter-of-fact 
sort,  and  that  they  vomit  much  more  afterwards. 
Thus,  it  is  better  on  all  grounds,  both  from  common 
humanity  and  from  surgical  expediency,  to  give  a 
sedative  whenever  it  is  at  all  possible.  In  the  case 
of  nurses  and  medical  students,  no  matter  how  brave 
they  may  seem  to  be,  a  sedative  is  always  advisable: 
they  "know  too  much,"  and  one  can  hardly  expect 
them  not  to  be  nervous. 

As  a  rule  it  is  best  to  give,  hypodermically : 

Morphine  Tartrate  or  Acetate    .     gr.  J 
Atropine  Sulphate     .        .        .    gr.  1/100 

to  adults,  three-quarters  of  an  hour  before  the  operation. 
Delicate  women  may  only  require  gr.  £  of  morphia 
in  some  cases.  If  the  patient  be  particularly  highly 
strung,  all  his  apprehension  may  be  abolished  by  the 
use  of  Scopolamine  (i.e.  Hyoscine).  This  is  a  most 
valuable  drug,  but  it  has  not  yet  won  the  popularity 
that  it  deserves.  It  has  the  disadvantage  that  it 
renders  the  respirations  very  shallow,  and,  in  some 
cases,  it  slows  them  as  well,  so  that  the  anaesthetist 
has  to  pay  very  particular  care  to  his  patient's  breath- 
ing. At  the  same  time,  the  respiration  is  never  de- 
pressed to  a  dangerous  extent.  From  the  patient's 
point  of  view,  the  drug  is  a  perfect  godsend ;  he  has 
absolutely  no  fear,  and  at  the  time  of  the  operation 
he  takes  very  little  notice  of  anything  or  anybody 
about  him;  indeed,  in  some  instances,  it  will  be  found 
that  patients  have  no  recollection,  afterwards,  of  being 
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taken  to  the  theatre  at  all.  There  are,  however,  cer- 
tain limitations  to  the  use  of  scopolamine :  after  in- 
duction with  C.E.,  ether  must  always  be  used,  and 
this  constitutes  a  contra-indication  in  some  cases. 
Also,  it  is  a  cardiac  depressant,  so  that  it  should  be 
avoided  in  aged  persons,  and  those  with  heart  disease. 
A  useful  formula  is : 

Scopolamine  Hydrobromide  .  gr.  1/120 

Morphine  Acetate     .        .  .  gr.  £ 

Atropine  Sulphate    .        .  .  gr.  1/100 

Aq.  destil.  ad    .        .        .  .  n\_  iij 

Patients  vary  very  much  in  their  susceptibility  to  the 
drug,  Iso  that  some  prefer  to  order  only  gr.  1/200  at 
first,  and  then  give  a  second  injection,  of  half  the 
amount,  if  necessary. 

It  is  always  wise  to  give  a  full  dose  of  scopolamine 
and  morphia  before  spinal  or  local  anaesthesia;  these 
are  much  more  likely  to  succeed  if  the  patient  is  quite 
indifferent  to  what  is  going  on. 


CHAPTER  II 

GENERAL  TREATMENT  AFTER  OPERATION 

THE  operation  concluded,  the  patient  must  be  con- 
veyed as  rapidly  as  possible  to  bed,  special  care  being 
taken  not  to  leave  him  exposed  at  all  to  draughts  of 
air  between  the  open  doors  of  the  theatre,  or  in  the 
corridors;  for  in  the  anaesthetised  condition  a  patient 
is  very  easily  chilled,  and  cannot  react  at  all  to  any 
loss  of  temperature. 

If  a  spinal  anaesthetic  has  been  used,  it  is  important 
that  the  patient  should  be  lifted  gently  from  the  table 
on  to  the  transfer  trolley,  and  not  shaken  up,  as  other- 
wise the  stovaine,  or  other  drug,  may  be  carried  up 
to  the  medulla,  and  produce  dangerous  symptoms  of 
cardiac  and  respiratory  failure.  I  have  seen  two 
patients  nearly  lost  in  this  way.  With  ordinary  care, 
however,  there  is  no  danger,  but  the  patient  should 
be  kept  with  his  head  raised  on  several  pillows  for  a 
few  hours  afterwards,  whenever  a  spinal  anaesthetic 
has  been  given. 

The  patient  being  placed  in  bed,  he  must  be  covered 
with  a  hot  blanket,  and  hot  bottles  will  be  put  around 
him.  The  best  are  the  stone  bottles,  and  they  must 
always  be  covered  with  flannel  bags.  Metal  bottles 
are  dangerous,  as  they  are  much  more  liable  to  burn 
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the  skin,  unless  special  care  be  taken.  In  any  case, 
the  bottles  should  only  be  agreeably  warm,  never 
really  hot.  It  must  be  remembered,  too,  that  if  the 
patient  is  suffering  from  paralysis,  or  the  sensation  of 
his  skin  is  impaired  in  any  way  (as,  for  example,  in 
many  nerve-diseases),  he  may  not  notice  that  he  is 
being  burnt,  and  great  damage  may  be  done  before  it 
is  discovered.  In  these  cases,  moreover,  the  skin  is 
much  more  easily  injured  than  that  of  a  normal 
person,  so  that  especial  attention  must  be  paid  to  the 
heat  of  the  bottles. 

Bottle-burns  are  very  difficult  to  cure.  If  one 
appears,  the  best  treatment  is  to  cover  it  with  a 
thick  layer  of  Antiphlogistine,  spread  on  lint,  and  then 
protect  the  part  from  all  pressure  by  making  a  ring- 
pad  of  wool  to  surround  it,  and  getting  the  patient 
to  lie  upon  his  other  side.  If  the  skin  sloughs,  the 
wound  should  be  dressed  at  first  with  Lotio  Rubra 
(Zinc  Sulphate,  grs.  ij ;  Spt.  Lavand.  Co.,  TT\_  x ;  Water 
to  ^  j)-  Later  on,  Pellidol,  or  some  2  %  Scarlet  Oint- 
ment, will  accelerate  the  growth  of  the  epithelium. 

As  a  general  rule,  the  patient  is  placed  upon  his 
back  in  bed,  but  there  are  one  or  two  exceptions  to 
this  rule.  After  Tonsillectomy,  or  any  operation  about 
the  mouth  or  upper  air  passages  (e.g.  Turbinectomy, 
Excision  of  the  Tongue,  Removal  of  a  Jaw,  etc.),  the 
patient  should  be  semi-conscious  when  he  leaves  the 
operating  table,  and  have  such  a  good  pharyngeal 
reflex  that  there  is  no  danger  of  his  swallowing  blood 
or  getting  it  into  his  larynx ;  in  these  cases,  therefore, 
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he  may  be  propped  up  at  once  with  several  pillows 
with  one  shoulder  rather  raised.  In  this  way  haemor- 
rhage is  minimised,  but  if  any  occurs,  the  blood  is 
easily  discharged  from  the  mouth,  without  greatly 
disturbing  the  patient.  After  removal  of  Tonsils  and 
Adenoids,  if  there  is  free  haemorrhage,  the  safest 
position  is  the  semi-prone;  there  is  then  absolutely 
no  chance  of  blood  being  swallowed,  and  it  is  easy  to 
sponge  out  the  mouth. 

In  ordinary  cases,  however,  the  patient  will  be 
moderately  deeply  under  the  anaesthetic  when  first  he 
returns  to  bed.  A  nurse  should  stay  at  his  bedside 
until  he  is  fairly  conscious.  If  vomiting  occurs,  she 
should  take  care  that  none  of  it  is  swallowed,  swabbing 
the  mouth  out  with  small  pledgets  of  moist  wool. 
The  jaw  should  not  be  pulled  forward  during  the 
actual  act  of  vomiting,  as  is  so  often  done,  for  this 
renders  aspiration  of  the  vomit  into  the  air  passages 
more  likely.  If  respiratory  obstruction  occurs,  the 
mouth  should  be  opened  with  a  gag,  the  tongue  pulled 
well  forwards,  and  the  finger  passed  down  the  back 
of  the  tongue,  in  order  to  hook  it  well  forwards.  If 
this  does  not  improve  the  colour,  the  mouth  should 
be  swabbed  out,  and  the  upper  aperture  of  the  larynx 
carefully  palpated  with  the  index  finger.  If  the  ob- 
struction still  continues,  and  becomes  really  urgent, 
laryngotomy  should  be  performed. 

In  all  cases  of  Peritonitis,  in  all  abdominal  cases 
in  which  drainage  has  been  employed,  and  in  all  opera- 
tions upon  the  Gastro- intestinal  Tract  or  the  Upper 
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Abdomen,  the  Fowler  Position  should  be  employed  as 
soon  as  possible.  The  object  of  this  is  twofold,  viz. 
(1)  to  allow  any  inflammatory  collection  that  may  take 
place  to  do  so  in  the  pelvis,  where  it  will  do  com- 
paratively little  harm,  rather  in  the  subdiaphragmatic 
region,  where  it  would  be  very  dangerous ;  and  (2) 
to  diminish  the  liability  to  flatulent  distension.  The 
second  reason  is  one  that  is  not  always  appreciated  as 
fully  as  it  might  be :  if  a  patient  is  left  lying  flat  on 
his  back,  the  abdominal  muscles  have  no  work  to  do, 
and  therefore  simply  yield  to  any  tendency  to  dis- 
tension ;  but  if  the  person  be  sitting  up,  their  natural 
tone  is  called  into  play,  and,  by  contracting,  they 
prevent  and  dispel  flatulence.  The  Fowler  position, 
therefore,  is  not  to  be  restricted  to  cases  of  abdominal 
suppuration,  but  should  be  employed  in  all  gastro- 
intestinal operations. 

The  position  is  not  irksome,  if  it  is  properly  ob- 
served. The  knees  should  be  flexed  over  a  round 
bolster,  fixed  by  webbing  straps  to  the  head  of  the 
bed,  and  the  patient  should  be  propped  up,  almost 
vertical,  with  his  back  supported  by  a  pile  of  pillows. 
But  the  utmost  care  must  be  taken  that  his  back 
really  is  straight.  Frequently,  the  patient  is  not  lifted 
high  enough  up  the  bed,  and  the  pillows  are  not 
packed  in  firmly  enough  in  the  small  of  the  back :  the 
result  is  that  the  spine  is  flexed,  and  stretched,  and 
the  patient  sits  in  a  "  hunched-up  "  position  that  soon 
becomes  very  wearisome. 

Another  way  of  obtaining  a  good  Fowler  position  is 
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Fowler's  Position — Right. 


Fowler's  Position —  Wrong. 
FIG.  1. 


FIG.  2. — The  correct  Fowler  Position,  obtained  by  means  of 
an  adjustable  Bed-rest. 
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by  the  use  of  an  adjustable  bed-rest,  together  with  a 
pillow  beneath  the  knees.  But,  however  the  details 
are  carried  out,  the  all-important  thing  is  to  get  the 
patient  as  nearly  upright  as  possible,  and  to  get  his 
spine  straight. 

After  a  plastic  operation  on  a  hernia,  some  surgeons 
like  to  sit  the  patient  up  a  little,  and  place  a  small 
pillow  under  the  knee  on  the  affected  side.  This  relaxes 
the  tension  on  the  muscles  and  stitches,  and  decreases 
the  likelihood  of  their  giving  way  during  the  earlier  days 
of  their  repair. 

Post-anaesthetic  Vomiting  occurs  almost  exclusively 
after  the  administration  of  ether.  The  stomach  is 
irritated,  and  a  pool  of  mucus  collects  in  it ;  in  this  the 
ether  dissolves,  and  so  the  irritation  is  kept  up.  The 
condition  is  most  marked  when  the  patient  has  been 
at  all  cyanosed  under  the  anaesthetic,  for  this  leads  to 
an  increased  production  of  mucus.  During  the  act  of 
vomiting,  considerable  strain  is  thrown  on  the  wound, 
and  patients  should  be  made  to  support  it,  if  possible, 
by  pressing  upon  the  bandage  with  their  hand;  this 
alleviates  the  pain,  and  also  lessens  the  risk  of  the 
stitches  giving  way.  Obviously,  this  is  particularly 
important  in  the  case  of  plastic  operations,  such  as  the 
radical  cure  of  hernia. 

Vomiting  will  not  cease  until  all  the  ether  and  mucus 
have  been  expelled  from  the  stomach.  Even  if  the 
patient  does  not  actually  vomit,  the  presence  of  ether  in 
the  stomach  will  produce  a  miserable  sense  of  nausea 
and  headache,  which  is  far  worse  than  actual  sickness. 
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If  not  treated,  it  may  persist  for  days,  and  delay  the 
patient's  convalescence  very  markedly.  If,  therefore, 
nausea  persists,  but  the  patient  does  not  vomit,  the 
best  way  is  to  give  a  teaspoonful  of  Sodii  Bicarb.,  dis- 
solved in  a  pint  of  lukewarm  water :  this  dissolves  the 
mucus,  and  acts  as  an  emetic,  after  which  the  patient 
soon  feels  much  better. 

It  must  be  remembered,  moreover,  that  it  is  absolutely 
futile  to  attempt  to  give  morphia,  or  any  kind  of  food 
or  sedative,  until  post-anaesthetic  sickness  is  over.  Any 
such  attempt  will  simply  result  in  producing  a  fresh 
attack  of  vomiting.  Chloral,  given  on  the  same  day  as 
ctn  operation,  is  generally  worse  than  useless,  and  an 
injection  of  morphia,  though  it  may  induce  sleep  at 
the  moment,  will  not  give  lasting  relief ;  when  the 
patient  wakes  up,  he  will  still  have  the  old  seasick 
sensation.  The  only  way  is  to  get  rid  of  the  vomiting 
first,  and  then  give  the  sedative  afterwards. 

If  Sodii  Bicarb,  has  been  tried,  and  the  sickness 
still  remains,  a  minim  of  fresh  Tinct.  lodi  may  be  tried, 
given  in  a  wineglassful  of  cold  water :  this  may  be 
repeated  twice  or  three  times.  Another  useful  remedy 
is  a  minim  of  Acid  Hydrocyan.  Dil.,  if  a  good  sample 
can  be  obtained  (it  does  not  keep  well).  A  mustard  leaf 
applied  to  the  epigastrium  is  also  very  helpful  at  times. 

If  the  vomiting  persists  in  spite  of  all  ordinary 
remedies,  the  urine  should  be  carefully  examined. 
Albumen  may  be  found,  suggesting  that  uraemia  is  the 
real  trouble,  in  which  case  confirmatory  evidence  may 
be  obtained  from  an  expert  ophthalmoscopic  examina- 
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tion  of  the  fundus  oculi :  or  acetone  and  diacetic  acid 
may  be  discovered,  showing  that  the  case  is  one  of  true 
post-anaesthetic  acidosis,  such  as  may  be  associated 
with  focal  necrosis  of  the  liver.  In  the  latter  case,  the 
proper  course  is  to  administer  large  doses  of  Sodii 
Bicarb.,  if  necessary  by  intravenous  injection. 

In  some  few  cases,  when  the  patient  has  lost  a 
large  amount  of  fluid  from  the  circulation,  post-opera- 
tive vomiting  persists  for  quite  a  different  reason. 
Here  it  is  simply  the  result  of  oligasmia  (lack  of  fluid), 
and  the  quickest  way  to  treat  it  is  to  give  as  much  water 
by  mouth  as  possible,  and  also  to  administer  fluid  by 
rectal  or  subcutaneous  injection.  This  will  alleviate 
not  only  the  vomiting,  but  the  headache  and  feeling  of 
faintness  too. 

Shook  and  Collapse  are  of  the_  utmost  importance  in 
immediate  after-treatment  of  an  operation  case.  Any 
discussion  of  their  causation  and  treatment  at  once 
brings  in  the  question  of  pain  and  its  treatment ;  these 
matters  are  therefore  dealt  with  in  a  separate  chapter 
(Chapter  IV,  p.  58). 

Sleeplessness  is  common  after  any  major  operation, 
and  occasions  much  avoidable  unhappiness  to  the 
patient.  For  the  first  two  nights,  hypodermic  injection 
of  morphia  is  justifiable  and  advisable,  but  after  this 
time  it  should  be  discontinued  if  possible,  for  fear  of  pro- 
ducing a  morphia  habit.  It  is  extraordinary  how  quickly 
this  may  be  acquired,  and  if  so,  it  is  a  catastrophe  of 
the  first  order,  for  which  the  doctor  is  very  gravely  to 
blame.  As  long  as  sleeplessness  is  due  chiefly  to  pain, 
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morphia  in  some  form  will  probably  be  required,  and 
Nepenthe  answers  the  purpose  well ;  it  may  be  given  in 
hot  water,  with  the  taste  concealed  by  an  equal  volume 
of  brandy.  After  a  few  nights,  Phenalgin  may  be 
substituted ;  the  dose  is  grs.  x  for  an  average  adult. 
Still  later,  when  the  trouble  is  mere  wakefulness,  apart 
from  pain,  one  of  the  many  simple  Hypnotics  should  be 
tried.  Medinal  is,  in  my  opinion,  one  of  the  best ;  its 
toxicity  is  low,  it  is  readily  absorbed,  it  is  not  nasty,  it 
gives  a  sound,  refreshing  sleep,  without  any  lassitude 
next  day,  and  very  few  patients  show  any  idiosyncrasy 
to  the  drug.  The  average  dose  is  grs.  vij  for  a  woman, 
and  grs.  x  for  a  man,  given  in  powder  form  in  some  hot 
liquid  (not  milk).  Adalin,  in  similar  doses,  also  answers 
well.  Chloralamide,  grs.  xxx,  is  useful ;  it  is  very  little 
depressant,  and  gives  a  sound  sleep :  it  has  the  dis- 
advantages, however,  of  very  slight  solubility  in  most 
liquids,  and  of  a  rather  uncertain  time-interval  before  it 
produces  its  hypnotic  effect.  Chloral  Hydrate  is  an 
old  favourite,  and  a  good  one :  it  usually  acts  in  about 
half  an  hour,  but  some  patients  habitually  vomit  it,  and 
in  many  cases  it  leaves  them  rather  listless  and  devoid 
of  appetite  next  day.  Hence  it  is  better  avoided  during 
convalescence,  when  the  patient  is  taking  full  diet,  but 
during  the  earlier  days  after  operation  it  "  takes  a  lot 
of  beating."  When  a  long  sound  sleep  is  desired, 
Sulphonal  may  be  tried;  this  drug  takes  a  long  time 
to  act,  so  that  it  should  be  given  in  combination  with 
some  other  more  rapidly-acting  hypnotic :  a  good  plan 
is  to  give,  say,  grs.  vij  {$  of  Sulphonal  and  grs.  vij  ft  of 
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Medinal  at  about  seven  P.M.,  and  repeat  the  Sulphonal 
at  nine  P.M.,  if  necessary.  Sulphonal  should  be  given 
to  elderly  patients.  For  persons  with  weak  hearts 
Paraldehyde  is  a  very  valuable,  if  very  nasty,  drug; 
instead  of  depressing  the  heart,  it  acts  as  a  diffusible 
stimulant;  3j  may  he  given,  flavoured,  and  suspended 
in  mucilage.  "Aspirin"  (i.e.  Aceto-salicylic  acid),  is 
very  useful  for  some  people,  but  by  no  means  all: 
grs.  x  or  xv,  given  in  a  cachet,  followed  by  a  hot  drink, 
will  send  many  patients  soundly  to  sleep  in  a  few 
minutes.  It  is  also  a  valuable  substitute,  when  it  is 
desired  to  omit  some  hypnotic  that  a  patient  has  been 
taking  without  his  knowing  it ;  a  dose  of  aspirin  may 
be  put  into  a  cachet  and  given  instead  of  the  more 
familiar  drug,  and  will  usually  prove  equally  effective. 
Incidentally,  it  may  be  mentioned  that  an  injection 
of  distilled  water,  given  with  full  hypodermic  pomp  and 
ritual,  frequently  acts  as  a  veritable  charm  in  the  same 
type  of  case. 

In  most  instances,  the  action  of  a  hypnotic  will  be 
accelerated  if  it  is  given  with  an  ounce  of  brandy  and 
some  hot  water. 

For  children,  Chloral  and  Bromide  is  a  standard 
mixture,  which  seldom  fails,  or  Phenalgin  may  be 
tried.  Morphia,  as  a  general  rule,  is  to  be  avoided, 
for  they  are  very  easily  poisoned  by  it,  and  react  very 
variously  to  any  given  dose.  But  if  the  severity  of 
the  pain  ^necessitates  its  use,  either  Nepenthe  may  be 
given,  or  Tinct.  Opii ;  the  dose  is  about  TTL  j  for  every 
year  of  the  child's  age. 
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Chloral,  Chloralamide,  Medinal,  and  all  Opium  pre- 
parations may  be  given  per  rectum :  the  dose  required 
is  1£  to  2  times  that  employed  for  oral  administration. 

A  few  useful  Formulae  are  appended : — 

1.  Haustus  Chloral  et  Bromidi. 

Chloral  Hydrat.       .        .        .  grs.  xx 

Pot.  Brom grs.  xv 

Tinct.  Limonis        .        .        .  TT]_  xv 

Aq.  Chlorof.  ad       .        .        .  §  j 

2.  Haustus  Chloral  et  Brom.  Infantum. 

Chloral  Hydrat.       .        .        .    grs.  ij 

Pot.  Brom grs.  ij 

Aq.  Chlorof.  ad        .         .        .     3  j 
(For  a  child  of  a  year.) 

3.  Compound  Hypnotic  Cachet. 

Medinal       ....    grs.  v  or  vij 
Ac.  Acetosal.        .        .        .    grs.  vij  or  x  TT\_ 

If  the  sleeplessness  passes  on  into  a  state  of  delu- 
sional insanity,  it  may  be  very  difficult  to  get  the 
patient  to  take  anything  by  mouth,  from  dread  of 
poisoning.  The  only  thing  then  is  to  give  drugs  by 
injection,  in  the  hope  that  the  sound  sleep  that  they 
induce  will  give  physical  rest,  and  enable  the  brain 
to  recover.  In  actual  Mania,  the  greatest  caution  is 
necessary:  the  constant  restlessness  and  the  severity 
of  the  disease  combine  to  exhaust  the  heart,  and  the 
circulation  is  in  momentary  danger  of  failing.  It  is 
therefore  essential  that  the  least  depressant  drug 
should  be  chosen.  On  the  other  hand,  sleep  must  at 


GENERAL  TREATMENT  AFTER  OPERATION  27 

all  costs  be  procured,  or  the  patient  will  die.  Chloral 
(grs.  xv,  per  rectum)  may  be  tried  first,  but  is  not  very 
likely  to  succeed;  then  Morphia,  gr.  £,  subcutane- 
ously,  repeated;  if  necessary  lastly,  Hyoscine  Hydro- 
bromide,  gr.  1/100  or  1/150 ;  this  is  very  effective,  but 
by  no  means  free  from  risk.  Still  in  desperate  dis- 
eases, desperate  remedies  are  justified.  In  Delirium 
Tremens,  Hyoscine  is  not  at  all  reliable ;  indeed,  some 
specialists  think  that  it  makes  the  symptoms  worse. 
The  ideal  treatment  is  to  diagnose  the  condition  early, 
when  it  is  indicated  by  the  patient's  sudden  loss  of 
appetite,  surliness,  and  restless  picking  at  the  bed- 
clothes :  a  full  dose  of  Chloral  at  this  stage  may  ward 
off  the  threatened  attack.  Sometimes  a  hot  bath,  or 
the  application  of  ice  to  the  spine,  works  wonders. 
Veronal  in  repeated  doses,  though  usually  a  dangerous 
and  uncertain  drug,  has  been  highly  praised  by  some 
surgeons. 

Post-operative  Retention  of  Urine  should  be  treated, 
first,  by  the  application  of  hot  fomentations  or  a  hot- 
water  bottle  to  the  hypogastrium.  If  possible,  the 
patient  should  be  put  in  the  knee-chest  position ; 
failing  this,  on  his  side.  Pulv.  Acidi  Borici,  one 
teaspoonful,  by  mouth,  is  highly  praised  by  many 
nurses,  and  often  answers  well.  A  sharp  purge,  or  a 
turpentine  enema,  will  frequently  bring  relief,  for  the 
association  between  defsecation  and  micturition  is  so 
strong  that  the  one  reflex  act  can  hardly  take  place 
without  the  other.  If,  however,  a  catheter  is  necessary, 
a  full-sized  rubber  one  should  be  passed. 
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Hysterical  Retention  will  generally  disappear,  if  the 
patient  is  left  with  the  bladder  distended  for  a  few 
hours,  or  some  form  of  powerful  suggestion  may  be 
tried ;  a  very  successful  one,  as  a  rule,  is  the  application 
of  a  strong  faradic  current  to  the  urethra  by  means  of 
a  metal  bougie  passed  into  it.  But  usually  a  good 
scolding  is  enough. 

The  care  of  the  Skin  is  of  the  most  importance. 
The  back,  and  all  points  of  pressure  or  friction,  should 
be  carefully  rubbed  with  alcohol  or  eau-de-cologne 
every  day,  and  then  be  powdered  with  some  good, 
non-irritating  powder.  A  mixture  of  equal  parts  of 
Talc,  Boric  Acid,  and  Starch  is  often  used ;  and  many 
proprietary  kinds  are  excellent.  Emol  Keleet  enjoys 
a  great  reputation.  But  whatever  sort  is  selected,  the 
most  important  points  are  that  it  should  be  lubricant, 
absorbent,  and  inert,  and  that  plenty  should  be  used. 
If  the  skin  shows  the  slightest  sign  of  redness,  the  part 
should  be  protected  from  pressure  by  a  ring-pad  or 
air-pillow,  and  kept  absolutely  dry.  A  Bedsore,  it 
must  be  remembered,  is  due  to  a  combination  of  two 
factors;  (1)  pressure  or  overstretching,  and  (2)  mal- 
nutrition of  the  skin.  Hence  bedsore  is  almost  un- 
avoidable in  certain  types  of  patient,  e.g.  the  paralysed, 
and  those  who  are  suffering  from  advanced  wasting 
diseases.  Further,  stretching  alone,  or  malnutrition 
alone,  will  not  cause  a  bedsore ;  a  combination  of  both 
causes  is  essential,  and  therefore  successful  treatment 
must  be  directed  to  both  factors.  The  pressure  must 
be  avoided,  but  the  nutrition  of  the  skin  must  be 


GENERAL  TREATMENT  AFTER  OPERATION  29 

improved:  for  this  purpose,  gentle  massage  and  fric- 
tion, insufficient  to  bruise  or  abrade  the  skin,  must  be 
employed.  Electricity  has  been  advised  by  some,  with 
the  same  object. 

In  addition  to  alcohol,  5  %  or  10  %  solution  of  Formalin 
in  weak  spirit  may  be  tried  as  a  hardening  agent :  this 
is  extremely  effective.  It  is  applied  on  lint,  and  left 
on  for  about  half  an  hour,  twice  a  day.  If  the  skin 
actually  gives  way,  mild  applications,  such  as  Lotio 
Rubra  or  Aluminium  Acetate  1  %  should  be  tried  at 
first ;  later  on,  stimulation  with  Wright's  Solution, 
Glycerine,  Hydrogen  Peroxide  fomentations  or  Scarlet 
Ointment,  may  be  tried. 

Whenever  irritating  discharges  are  liable  to  pass 
over  the  skin,  as  in  colostomies,  pancreatitis  cases, 
gastric  fistulas,  and  the  like,  the  skin  should  be  pre- 
pared beforehand,  and  at  every  dressing,  with  Pitt's 
Varnish : — 

I£         Resin    ....  grs.  xxxvj 

Copal    ....  grs.  xxxvj 

Turpentine   .        .        •  TR.  xxx 

Ether  Meth.         .        .  I  iv 

Collodion      .        .        .  §  iv 

Acetone        .        .        .  fl\.  clx 

About  two  ounces  of  this  preparation,  which  is  quite 
sterile,  should  be  painted  all  over  the  abdomen  and 
flanks  every  day:  it  forms  a  waterproof,  flexible  pro- 
tection for  the  skin,  and,  if  applied  before  any  dermatitis 
has  occurred,  it  will  entirely  prevent  its  appearance. 

The  Mouth  must  be  cleaned  systematically  with  some 
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antiseptic  and  wool  swabs.  This  is  specially  important 
in  abdominal  cases,  for  there  is  in  these  a  particular 
liability  to  ascending  parotitis,  from  arrest  of  the 
salivary  secretion.  It  is  also  important  in  mouth  cases, 
such  as  operations  for  growths  of  the  tongue,  or  cleft 
palate,  not  only  to  avoid  secondary  haemorrhage  and 
sloughing  of  the  stitches,  but  also  from  the  point  of 
view  of  inhalation-pneumonia. 
The  following  are  pleasant  preparations : 

ft         Salol    ....  2-5 

Saccharin    .         .         .  -004 

Ol.  Menth.  Pip.    .        .  -5 

Ol.  Caryoph.        .         .  -25 

Ol.  Carui     ...  -25 

Spt.  Viniad         .        .  100-0 

A  few  drops  to  be  added  to  a  tumblerful  of  warm  water. 

ft         Resorcin  .  .  .  .  3  iij 

Tr.  Myrrhse  .  .  .  3  iv 

Glycerin  .  .  .  .  3  v j 

Aq.  ad     .  .  .  .  ^  xij 

ft         Tr.  Kramerise    "j 

Tr.  Quininse       \aa     .        .    3  ij 

Aq.  ColoniensisJ 

Aq.  ad        .        .        .        •    3 x 

or  any  of  the  preparations  given  in  Chapter  I,  p.  6,  may 
be  employed. 

For  Cleft  Palate  cases,  the  best  plan  is  to  spray  the 
stitches  as  frequently  as  possible,  and  always  after  a 
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feed,  with  Hydrogen  Peroxide,  10-volume.  The  suture- 
line  may  then  be  mopped  dry  (not  rubbed). 

Flatulence  is  a  very  troublesome  symptom  after 
many  laparotomies.  Not  only  does  it  cause  the  patient 
considerable  pain,  but  it  may  do  much  harm  by  throw- 
ing a  great  strain  upon  the  stitches,  as  after  a  hernia 
operation,  and  it  also  upsets  the  pulse  very  severely  hi 
some  cases.  It  may  be  prevented,  in  great  measure, 
by  avoiding  all  articles  of  diet  that  are  liable  to  fer- 
ment, or  to  leave  a  large  faecal  residue,  and  by  adopting 
the  Fowler  Position  from  the  very  first  in  all  abdominal 
cases.  Eserin  Sulphate  (i.e.  Physostigmin),  gr.  1/40,  may 
be  injected  subcutaneously  every  four  hours  as  a  pro- 
phylactic, but  when  once  the  symptoms  have  appeared 
it  is  of  very  little  use.  A  "flatus  tube"  sometimes 
affords  relief,  but  frequently  it  produces  much  tenes- 
mus,  and  cannot  be  tolerated.  Carminatives  are  dis- 
appointing. If  used  at  all,  three  minims  of  essential  oil 
of  peppermint  or  cajuput  should  be  given  on  a  pellet 
of  bread;  sugar  should  not  be  used,  for  it  promotes 
fermentation,  and  makes  matters  worse.  Spt.  Ammon. 
Aromat.,  n\,  xx,  in  an  ounce  or  two  of  quite  hot  water, 
is  an  old-fashioned  remedy,  which  is  worth  a  trial. 

After  acute  intestinal  obstruction  the  gut  is  para- 
lysed. This  is  due  to  the  action  of  the  toxins,  and  the 
condition  lasts  for  one  or  two  days.  During  this  time 
it  is  perfectly  useless  to  give  any  drugs  to  stimulate 
peristalsis  by  acting  on  the  nervous  system,  for  this  is 
paralysed.  Neither  are  irritant  purges  or  salines  indi- 
cated :  they  will  only  increase  the  patient's  sufferings  by 
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increasing  the  distension.  In  these  cases  of  Paralytic 
Distension  or  Ileus  the  only  way  is  to  give  soap-and- 
turpentine  enemata,  and,  if  these  do  not  give  relief,  to 
administer  pituitary  extract  vigorously  by  injection, 
stimulate  the  gut  by  massage  and  electricity,  and  then, 
if  these  fail,  reopen  the  abdomen  and  wash  out  the  gut 
mechanically.  But,  as  a  rule,  the  soap-and-turpentine 
enema  acts  like  a  charm,  and  it  should  be  used  in  pre- 
ference to  all  other  methods  of  treatment  for  cases  of 
flatulence  after  abdominal  operations. 

Acute  Dilatation  of  the  Stomach  is  an  alarming  com- 
plication when  it  sets  in,  and,  unless  rapidly  and 
drastically  treated,  it  is  not  unlikely  to  prove  fatal. 
The  patient  begins  to  vomit  large  quantities  or  to 
retch  repeatedly,  the  abdomen  becomes  painful  and 
distended,  and  the  pulse  quickly  flags.  The  patient 
should  be  turned  at  once  on  to  the  left  side,  and  if 
the  vomiting  does  not  soon  cease,  and  the  abdomen 
become  less  distended,  the  stomach  should  be  washed 
out  (see  Chapter  VIII,  p.  161).  Pituitary  extract  and 
electricity,  to  stimulate  the  contraction  of  the  gut,  and 
a  tight  binder,  will  also  be  of  assistance.  But  the  most 
important  thing  of  all  is  to  treat  the  symptoms  as  soon 
as  they  arise  with  promptitude  and  energy ;  lavage  is 
practically  the  only  hope,  and  any  delay,  "  to  see  if  he 
won't  improve  a  bit  presently,"  will  almost  infallibly 
end  in  death. 

Post-operative  Bronchitis  is  always  difficult  to  man- 
age. Coughing  is  painful,  with  an  abdominal  wound, 
and  it  is  therefore  useless  and  cruel  to  give  expecto- 
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rants.  The  only  course  is  to  give  atropine  in  full 
doses,  to  "dry  up"  the  bronchial  secretion;  gr.  1/100 
may  be  injected  three  times  a  day  for  an  adult,  and 
relatively  large  doses  for  children,  for  they  tolerate  the 
drug  well.  The  desire  to  cough  may  also  be  lessened 
by  a  linctus,  such  as  the  following : 

Syr.  Codein  1 

Syr.  Pruni  Virgin.  fa 

or  a  teaspoonful  of  Codein  Jelly  may  be  given  occasion- 
ally. Pleurisy,  if  it  occurs,  may  be  relieved  by  the 
application  of  Antiphlogistine  or  the  old-fashioned  lin- 
seed poultice. 

Venous  Thrombosis  is  not  a  very  common  complica- 
tion after  operation,  but  it  is  a  very  annoying  one  when 
it  does  take  place,  as  it  necessitates  the  patient's 
remaining  in  bed  for  a  considerable  time  to  obviate  the 
danger  from  embolism.  It  is  especially  prone  to  occur 
after  septic  operations  in  the  pelvis  or  in  the  csecal 
region.  It  may  be  prevented,  to  a  certain  extent,  by 
making  the  patient  (generally  a  woman)  move  her 
legs  about  daily,  after  the  operation,  and  giving  her 
plenty  of  fresh  lemon  juice.  If  thrombosis  actually 
takes  place,  the  leg  should  be  placed  at  rest  between 
sandbags,  slightly  elevated,  and  a  cradle  placed  so  as 
to  keep  the  weight  of  the  bedclothes  off  the  limb. 
Lemon  juice  or  citric  acid  should  be  given  in  plenty. 
It  is  important  always  to  bear  in  mind  the  possibility 
of  femoral  thrombosis,  when  a  patient  complains  of 

aching  legs  after  an  operation ;  I  have  heard  of  several 

c 


34  SURGICAL  AFTER-TREATMENT 

cases  in  which  the  condition  was  not  detected  until 
after  an  enthusiastic  and  well-meaning  nurse  had 
given  massage  for  a  few  days,  as  a  homely  remedy  for 
"  rheumatism." 

The  question  of  Diet  has  been  left  to  the  last,  as  it  is 
a  very  important  one. 

For  about  twelve  hours  after  an  anaesthetic  nothing 
will  be  wanted  except  cold  water.  If  much  nausea 
persists,  it  is  often  the  kindest  way  to  give  the  patient 
a  "long  drink"  of  Sodii  Bicarb.  (3j  in  a  pint  of  tepid 
water);  this  will  induce  a  copious  vomit,  and  much 
relief  will  follow.  If  ansesthetic  vomiting  goes  on  for 
long,  and  does  not  yield  to  this  treatment,  one  may  try 
giving  Tinct.  lodi,  n\_  ij,  in  a  wine  glassful  of  cold 
water,  repeated  once  or  twice  if  necessary.  Sometimes 
a  mustard  plaster  on  the  epigastrium  is  very  effective, 
whilst  Ac.  Hydrocyan.  Dil.,  TT\_  j,  if  fresh,  is  sometimes 
useful. 

As  soon  as  the  patient  begins  to  feel  rather  more 
himself,  a  cup  of  tea  will  be  grateful,  and  will  do  no 
harm.  Tea,  water,  and  sparkling  wine,  such  as  cham- 
pagne, will  be  all  that  is  required  in  the  first  twenty- 
four  hours.  Sometimes  strong  coffee,  or  champagne, 
cooled  by  standing  in  ice,  will  be  taken  eagerly,  and 
will  alleviate  nausea  or  actual  sickness  very  well. 

In  the  generality  of  cases,  where  an  operation  has 
been  performed  upon  the  limbs  or  any  quite  superficial 
part  of  the  body,  light  full  diet  will  be  taken  quite 
well  on  the  second  day.  This  will  include  fish,  chicken, 
meat  extracts,  jelly,  &c.  Anything  oily  or  greasy 
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should  be  avoided,  as  it  tends  to  bring  on  vomiting 
again. 

In  abdominal  cases  the  main  desiderata  are  to  feed 
the  patient  as  soon  as  possible,  but,  at  the  same  time, 
to  avoid  distension.  For  this  reason,  anything  that 
will  cause  a  bulky  fsecal  residue,  or  promote  intestinal 
fermentation,  is  to  be  excluded.  Milk  is  commonly 
employed  as  an  early  article  and  mainstay  of  post- 
operative diet,  but,  as  Mr.  Lockhart  Mummery  has 
pointed  out,  it  is  about  the  most  unsuitable  substance 
that  could  possibly  be  chosen.  It  forms  a  large  fsecal 
residue :  it  is  an  admirable  culture-medium  for  all 
kinds  of  organisms  and  moulds,  which  multiply  in  it 
to  perfection;  it  ceases  to  be  a  fluid  as  soon  as  it  is 
swallowed,  setting  to  a  firm  clot,  which  takes  about 
five  hours  to  become  digested ;  it  absorbs  ether  vapour, 
and  retains  it  in  the  stomach,  and,  lastly,  it  is  very 
difficult  to  obtain,  and  to  keep,  pure. 

The  idea  that  milk  is  a  very  bland,  easily  digestible 
food  has  probably  arisen  from  the  fact  that  it  is  a  fluid, 
and  that  it  is  the  natural  food  of  the  delicate  young 
child.  But  it  must  be  remembered  that  the  digestive 
juices  of  the  infant  are  specially  adapted  for  digesting 
milk,  and  that  the  necessary  ferments  are  not  present 
in  the  same  amount  or  in  the  same  state  of  activity 
in  adults:  and,  as  regards  its  being  fluid,  this  is,  of 
course,  a  fallacy,  for  the  gastric  juice  immediately 
coagulates  it  to  a  leathery  clot,  as  anyone  can  see  who 
troubles  to  look  at  the  milk  when  the  patient  has 
vomited  it. 
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It  cannot  be  too  strongly  insisted  that  milk  is  a 
totally  unsuitable  article  of  diet  in  post-operative  cases, 
and  that  the  sooner  it  is  debarred,  the  sooner  shall  we 
see  the  end  of  most  of  our  troubles  with  flatulence. 
I  may  say  that  the  method  of  dieting  which  I  am 
advocating  here,  following  the  lead  of  Mr.  Mummery, 
has  been  tried  in  certain  of  the  wards  at  Guy's 
Hospital,  and  that  some  of  the  most  experienced 
Sisters  there  have  assured  me  that  they  were  quite 
convinced  that  the  results  obtained  were  superior  to 
any  that  were  given  by  the  old-fashioned  routine  of 
"  Milk,  Farinaceous,  Light  Full,  Full." 

The  objections  that  I  have  made  to  milk  apply,  in 
a  less  degree,  to  most  carbohydrate  and  farinaceous 
foods.  Peptonised  milk  is  sometimes  tried,  but  it  is 
nasty,  even  when  flavoured  with  coffee  and  various 
essences,  and  citrated  milk  is  better.  But  it  is  best 
to  omit  milk  and  all  dishes  made  with  milk  from  the 
dietary  altogether  until  the  patient  is  really  conva- 
lescent, and  to  reduce  bread-and-butter  and  the  like 
to  a  minimum.  Protein  should  be  our  mainstay.  It 
is  (contrary  to  the  common  tradition)  quite  as  easily 
digested:  indeed,  if  suitable  forms  be  chosen,  it  is 
more  easily  and  more  rapidly  digested.  As  Mr. 
Mummery  points  out,  two  eggs,  lightly  boiled,  are 
more  rapidly  digested  than  a  glass  of  milk.  Further- 
more, protein  is  a  more  compact  food,  so  that  a  large 
amount  of  nourishment  can  be  given  in  a  small  time, 
which  is  a  great  advantage  when  a  patient  has  a 
precarious  appetite.  And  protein  looks  nicer,  and 
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tastes  nicer,  than  farinaceous  food,  so  that  it  stimulates 
the  secretion  of  a  more  concentrated  digestive  juice. 

The  actual  form  of  protein  chosen  will  depend  rather 
upon  the  time  of  the  year.  But  as  a  rule,  the  best 
way  is  to  begin  with  a  little  minced  chicken  and  gravy ; 
avoid  disgusting  the  patient  by  giving  him  too  much. 
Meat  Extracts  are  of  value,  if  properly  made ;  that  is 
to  say,  that  they  must  be  made  by  extracting  the 
whole  of  the  soluble  proteins  at  body  heat  with  a  weak 
saline  solution,  and  not  by  boiling.  If  the  mixture  is 
boiled,  all  the  proteins  will  be  coagulated  (just  as 
white  of  egg  is  coagulated),  and  the  result  will  be 
simply  a  solution  of  extractives,  which  is  of  no  nutri- 
tive value  at  all,  and  is  only  a  feeble  stimulant.  This 
is  the  real  nature  of  most  of  the  well-known  brands 
of  ready-made  meat  extract.  Raw-meat  juice  has  a 
high  food  value ;  its  repulsive  appearance  can  be  over- 
come by  colouring  it  with  a  few  drops  of  concentrated 
"  stock." 

Boiled  Fish  can  be  given  after  a  day  or  two;  it  is 
rather  more  fatty  than  chicken  and  the  other  white 
meats,  and  is  therefore  rather  more  liable  to  induce 
nausea.  But  it  is  a  pleasant  change,  and  patients 
always  like  it. 

A  certain  amount  of  farinaceous  food  must  be  given, 
not  only  for  the  sake  of  variety,  but  also  to  prevent 
an  undue  disturbance  of  the  patient's  metabolism.  For 
if  the  supply  be  cut  off  altogether,  in  a  short  time 
the  body-proteins  will  be  attacked,  and  acetone  and 
diacetic  acid  may  appear  in  the  urine.  Still,  the  rule 
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before  enunciated,  of  keeping  the  amount  down  to  a 
minimum,  still  holds  good,  and  in  practice  the  best 
method  is  found  to  be  to  give  small  pieces  of  dry  toast 
lightly  buttered. 

As  far  as  possible  the  patient  should  be  encouraged 
to  take  his  meals  dry,  and  to  drink  in  the  intervals. 
In  this  way  he  gets  the  benefit  of  the  strongest  possible 
digestive  juice,  undiluted  by  water,  and  not  only  will 
his  food  be  the  better  digested,  but  also  bacterial 
fermentation  will  be  more  effectively  controlled.  To 
allay  thirst  almost  any  fluid  except  milk  may  be  given, 
and  it  is  never  necessary  to  tantalise  the  patient,  as  is 
so  often  done,  by  giving  only  sips  at  a  time :  an  ounce 
or  two,  taken  slowly,  will  afford  far  more  relief.  Dry- 
ness  of  the  mouth  can  be  allayed  by  swabbing  it  out 
with  glycerine  and  lemon  juice. 

After  a  few  days  on  light  protein  diet,  other  ele- 
ments should  be  cautiously  added,  and  a  gradual 
return  made  to  full  mixed  diet.  Anyone  who  tries 
this  method  of  feeding  will  be  surprised  and  pleased  to 
find  how  rapidly  the  patients  regain  their  strength,  even 
after  such  severe  measures  as  partial  gastrectomy,  and 
the  comparative  absence  of  flatulence  is  very  striking. 

In  certain  special  cases  special  methods  of  feeding 
are  desirable.  In  all  operations  on  the  rectum,  and 
after  plastic  operations  on  the  female  genitalia,  such 
as  perinseorrhaphy  and  colporrhaphy,  it  is  necessary 
to  give  a  diet  that  will  leave  practically  no  faecal 
residue,  so  that  the  patient  may  comfortably  remain 
constipated  for  about  a  week.  Beef  tea,  meat  extracts, 
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jellies,  meat  juice,  and  sugar  can  be  given,  and  pro- 
vided that  plenty  of  fluid  is  allowed,  the  patient  will 
be  none  the  worse  for  a  few  days  of  practical  starva- 
tion, for  that  is  what  it  amounts  to. 

After  the  suture  of  recent  active  ulcers  of  the 
stomach  or  duodenum,  careful  medical  treatment  must 
be  persevered  in  for  at  least  twelve  weeks;  it  is  best 
to  give  olive  oil  freely,  together  with  a  modified 
Lenhartz  diet. 

Rectal  Feeding  is  sometimes  employed  when  it  is 
desired  to  give  absolute  rest  to  the  upper  part  of  the 
digestive  tract.  As  a  matter  of  fact,  very  little  food 
can  be  given  in  this  way,  and  it  is  not  at  all  certain 
that  a  very  large  proportion  of  that  given  is  utilised. 
The  very  best  that  we  can  hope  for  is  to  provide  about 
250  out  of  the  3000  or  so  Calories  that  a  healthy  man 
requires  daily,  so  that  the  process  is  little  better  than 
one  of  refined  starvation.  But  it  pleases  the  patient, 
at  any  rate,  to  think  that  he  is  being  fed,  and  the  fluid 
introduced  is  useful. 

The  old  idea  that  rectal  alimentation  afforded  abso- 
lute rest  to  the  gut  is  utterly  incorrect.  Any  absorb- 
able  food  that  is  introduced  into  the  rectum  sets  up 
peristalsis  all  along  the  alimentary  tract ;  this  can  easily 
be  demonstrated  with  the  X-rays  by  adding  a  little 
pure  barium  carbonate  or  bismuth  to  the  food.  Iso- 
tonic  warm  saline  solution  is  the  only  substance  that 
does  not  excite  the  movements  of  the  gut. 

Rectal  feeding,  therefore,  is  of  very  limited  applica- 
cation ;  but  as  it  is  occasionally  wanted  after  injury  or 
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operation  about  the  mouth  or  oesophagus,  a  formula 
for  a  "  Nutrient  Enema  "  is  appended  : 

2  Eggs; 

Milk,  I  xvj, 

predigested  in  a  sterilised  saucepan 
by  means  of  Liq.  Pancreaticus  (3  j)  and 
Sodii  Bicarb.,  or  with  a  "  Zymine  " 
tube ;  then  bring  to  the  boil,  and  add 

Dextrose,  §  ij ;  and 

Port  or  Brandy,  |  ij. 

It  is  a  common  mistake  to  add  the  eggs  after  predi- 
gesting  the  milk ;  the  rectum,  however,  possesses  but 
little  power  of  digesting  eggs ;  and,  unless  they  are  pre- 
digested, they  are  mostly  wasted. 

A  much  simpler  plan,  and  one  that  is  equally  effica- 
cious in  practice,  is  to  give  simply  6-8  %  Dextrose 
Solution ;  this  is  immediately  absorbable  as  such,  and 
requires  no  predigestion. 

In  any  case,  whatever  "  nutrient  "  is  chosen,  a  good 
rectal  wash-out  must  be  given  once  a  day,  or  the  mucosa 
will  soon  become  clogged  up  and  non-absorbent ;  and 
salines  should  be  given  alternately  with  the  nutrients 
to  provide  a  sufficient  bulk  of  fluid. 

The  proper  way  to  give  a  nutrient  enema,  or  any 
rectal  injection  that  is  intended  to  be  retained,  is  as 
follows : — Place  the  patient  on  his  back,  with  the  but- 
tocks raised  to  an  angle  of  about  30°  by  a  heap  of  firm 
pillows.  Oil  the  tube,  and  introduce  it  slowly.  A 
slow  current  of  fluid  flowing  through  it  will  help  to 
distend  the  gut  before  it,  and  aid  it  in  passing  paafc  the 
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various  valves  and  folds  that  block  its  way.  When 
about  half  the  injection  has  been  given,  roll  the  patient 
gently  on  to  his  right  side,  so  that  the  fluid  may  gravi- 
tate towards  the  csecum  and  ascending  colon;  wait  a 
few  minutes,  then  slowly  give  the  remainder.  If  the 
whole  process  is  skilfully  carried  out,  there  should  not 
be  the  slightest  feeling  of  distension  or  desire  to  return 
the  fluid  introduced.  The  patient  should  be  left  with 
his  pelvis  raised  for  about  half  an  hour  afterwards,  but 
the  tube  may  be  withdrawn  at  once. 

Nasal  Feeding  is  a  most  valuable  method,  for  by  its 
means  a  full  diet  can  be  given,  instead  of  the  virtual 
starvation  of  the  rectal  method.  It  is  used  as  a  routine 
after  intubation  of  the  larynx  for  the  first  few  days  after 
tracheotomy  and  after  many  operations  about  the 
mouth,  such  as  total  extirpation  of  the  tongue.  It 
should  also  be  employed  in  every  case  of  acute  fever, 
when  the  patient  is  too  feeble  to  take  food  properly  by 
mouth.  Carefully  carried  out,  the  process  is  quite  free 
from  risk,  and  very  often  it  will  save  life  by  keeping  up 
the  patient's  strength  and  nutrition.  The  usual  mis- 
take is  to  wait  far  too  long  before  adopting  nasal  feed- 
ing ;  it  should  be  begun  the  moment  that  mouth-feeding 
begins  to  fail. 

For  an  adult  a  No.  6  or  8  Jatjues'  rubber  catheter  is 
used,  connected  to  a  glass  funnel.  The  patient  is  told 
to  breathe  naturally,  in  and  out,  and  to  resist  any  temp- 
tation to  hold  the  breath.  The  catheter  is  lubricated 
with  olive  oil  (not  with  glycerine,  which  has  a  most 
unpleasant,  astringent  effect  on  the  nasal  mucous  mem- 
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brane),  and  is  then  passed  directly  backwards  along  the 
floor  of  the  nose.  As  the  point  reaches  the  posterior 
pharyngeal  wall,  it  should  be  pushed  rapidly  onwards, 
and  will  then  glide  easily  down  the  pharynx  into  the 
(Esophagus.  It  is  almost  impossible,  with  a  conscious 
patient,  to  introduce  the  tube  into  the  larynx;  the 
upper  aperture  of  the  larynx  is  very  oblique,  it  is  pulled 
up  out  of  the  way,  and  even  if  the  tube  did  enter  the 
larynx,  it  would  cause  such  a  tremendous  spasm  of 
coughing  that  it  would  be  perfectly  evident  that  some- 
thing was  wrong.  It  is  usual  to  teach  that  one 
should  listen  over  the  mouth  of  the  funnel  and  make 
sure  that  as  the  diaphragm  sinks  with  inspiration,  air  is 
expelled  from  the  tube ;  also,  that  a  little  water  should 
be  poured  down  the  tube,  first,  to  make  sure  that  "  it  is 
all  right."  Both  these  precautions  are  harmless,  but 
unnecessary,  except  in  the  case  of  a  comatose  or  anaes- 
thetised patient.  It  is  practically  impossible  to  pass 
the  tube  the  "  wrong  way,"  and  it  is  a  great  pity  that 
so  much  has  been  made  of  the  difficulties  and  dangers  of 
the  method,  for  the  result  is  that  it  is  not  employed 
nearly  as  often  as  it  should  be.  The  tube  once  passed, 
aU  that  is  required  is  to  pour  the  milk  or  other  food 
slowly  down,  giving  plenty  of  time  for  it  to  pass  out  of 
the  stomach ;  the  flow  should  be  constantly  interrupted, 
and  no  air  introduced  with  it.  If  desired,  medicines 
can  be  given  by  the  tube  as  well;  it  is  best  to  pour 
them  down  first,  and  not  to  mix  them  with  the  fe%&, 
for  fear  of  loss  by  vomiting.  As  soon  as  the  feed  is  over, 
the  tube  is  "  whipped  out "  ;  this  will  avoid  retching. 
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In  the  case  of  infants,  a  No.  4  catheter  is  used ;  but 
it  is  difficult  to  pass,  and  the  milk  takes  a  long  time  to 
run  down.  As  a  rule,  it  is  much  simpler  to  open  the 
mouth  with  a  gag  and  push  the  tube  (a  larger  one  may 
then  be  used)  along  the  side  of  the  pharynx,  straight 
down  into  the  O3sophagus.  This  is  known  as  (Eso- 
phageal  Feeding.  It  answers  very  well  in  marasmus, 
broncho-pneumonia,  and  the  like. 

On  the  second  night  after  an  ordinary  operation,  a 
Purge  should  be  given.  A  pill,  followed  by  a  saline 
draught  or  an  enema  next  day,  if  necessary,  is  as  good 
as  anything  else.  Some  surgeons  prefer  01.  Ric.  to  all 
other  drugs,  and  certainly  it  gives  a  free,  easy  motion ; 
in  some  patients,  however,  it  produces  a  good  deal  of 
colic.  (This  may  be  prevented,  to  a  certain  extent,  by 
the  addition  of  TT|_  iij  of  Tinct.  Opii.)  Children,  as  a 
rule,  do  not  need  a  purge  after  an  operation ;  but  if 
they  do,  any  of  the  preparations  mentioned  on  p.  2  may 
be  employed. 

Many  persons  whose  bowels  are  ordinarily  quite 
regular  need  a  routine  laxative  when  lying  in  bed. 
This  is  partly  due  to  the  absence  of  the  effect  of  gravity 
and  partly  to  lack  of  muscular  exercise  and  effective 
contraction  of  the  abdominal  musculature.  Massage 
of  the  colon  is  useful  in  these  cases,  but  medicine  is 
generally  necessary  as  well.  Liquid  paraffin  (5  j),  white 
mixture,  Pulv.  Salium  (i.e.  equal  parts  of  Mag.  Sulph. 
and  Sod.  Sulph.),  or  some  form  of  Cascara,  may  be 
used.  For  old  people,  the  old-fashioned  Mist.  Sennse  Co. 
often  succeeds  when  other  things  have  failed.  It  is  also 
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a  useful  tip  to  remember  that  all  these  medicines  act 
much  better  if  given  with  about  half  a  pint  of  hot  water 
every  night  and  morning.  When  atony  of  the  gut  is 
suspected  as  contributing  to  the  constipation,  strychnine 
and  ergot  may  be  added  to  the  mixtures  given.  Ene- 
mata  should  be  avoided,  for  they  merely  clear  out  the 
rectum  and  lower  bowel,  and  do  not  set  up  peristalsis 
all  along  the  intestinal  tract,  which  is  what  we  aim  at. 


CHAPTER  III 

HAEMORRHAGE 

THERE  is  one  golden  rule  in  the  treatment  of  a 
haemorrhage  to  which  there  are  no  exceptions,  and 
that  is,  always  to  control  the  bleeding  before  attempting 
any  restorative  measures. 

Many  lives  have  been  wasted  by  failure  to  appreciate 
this  rule,  and  to  act  upon  it  boldly.  True,  it  is  diffi- 
cult to  stand  beside  a  man  who  is  blanched,  sweating, 
and  pulseless  with  an  internal  haemorrhage,  and  with- 
stand the  temptation  to  order  saline  infusions,  but, 
after  all,  what  good  can  come  of  pouring  salt  and  water 
into  his  circulation  at  one  end  and  washing  out  blood 
at  the  other  ? 

On  the  contrary,  the  proper  course  is  to  imitate 
Nature's  method,  and  leave  him  alone,  semi-conscious 
and  still,  until  the  vessel  has  been  occluded  by  a  firm 
blood-clot  forming  in  its  lumen.  Then,  and  only  then, 
may  we  begin  very  cautiously  to  raise  the  blood- 
pressure. 

The  proof  of  this  was  found  in  the  South  African 
and  Russo-Japanese  wars.  When  the  wounded  were 
carried  from  the  line  of  action  as  they  fell,  many  died 
of  haemorrhage.  But  when  they  were  left  till  the 
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action  was  over,  many  recovered,  and  it  is  now  the  rule 
to  leave  the  wounded  on  the  battlefield  until  the  action 
is  over. 

If  the  bleeding  point  is  visible,  it  must  be  clamped 
with  forceps  and  tied.  In  the  case  of  "spouters"  a 
ligature  is  always  essential :  adrenalin  and  styptics  are 
of  no  use  in  such  cases.  As  a  temporary  measure  the 
bleeding  point,  or  the  main  artery  above,  may  be  com- 
pressed, or  a  tourniquet  may  be  applied. 

When  the  bleeding  is  considerable  in  amount,  the 
artery  must  be  secured  at  all  costs,  no  matter  how  deep 
it  be,  nor  how  ill  the  patient.  The  utmost  deliberation 
must  be  used.  Good  sponging  and  good  lighting  are 
essential.  It  is  useless  to  grope  about  single-handed 
in  a  pool  of  blood,  with  the  patient  lying  in  a  dark 
corner  of  the  ward,  surrounded  by  screens.  The  only 
way  is  to  take  him  to  the  theatre,  put  on  sterile  towels, 
open  up  the  wound  freely,  and  work  with  a  head-lamp. 
Usually,  in  an  emergency,  an  anaesthetic  is  unnecessary, 
but  sometimes  the  subcutaneous  injection  of  a  little 
novocaine  solution  will  make  matters  easier.  Having 
found  the  bleeding  point,  tie  it  with  a  catgut  ligature, 
and  close  the  wound  with  a  small  gauze  drain.  (In 
urgent  operations  of  this  type  it  is  not  impossible  for 
some  breach  of  asepsis  to  occur.)  If  the  condition  of 
the  patient  is  very  grave,  the  wound  need  not  be  closed 
at  all;  artery-forceps  should  simply  be  applied  to  all 
bleeding  points,  the  wound  firmly  packed,  and  the 
patient  returned  to  bed,  bound  up  with  a  sterile  towel. 
The  forceps  are  removed  two  days  later  on,  under  gas, 
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and  secondary  suture  performed.  A  similar  technique 
is  often  adopted  in  the  treatment  of  very  bad  cases  of 
ruptured  ectopic  gestation,  where  speed  is  the  greatest 
desideratum. 

When  the  source  of  the  haemorrhage  can  be  seen,  but 
it  is  not  possible  to  secure  it,  either  from  its  depth  or 
because  the  tissues  are  so  friable,  the  vessel  may  be 
underrun  with  a  stitch,  or  the  wound  cauterised,  or 
packed. 

For  Cauterising  a  dull  red  heat  is  employed,  so  as  to 
procure  a  dense,  adherent  eschar.  If  a  bright  heat  be 
used,  the  cautery-point  will  cut  like  a  knife,  and  leave 
a  bleeding  surface  behind.  Cauterisation  is  a  parti- 
cularly valuable  method  of  dealing  with  secondary 
haemorrhage,  or  with  bleeding  from  inoperable  growths. 

Packing  is  also  excellent  if  skilfully  carried  out. 
Dry,  sterile  ribbon  gauze  is  the  best  material,  as  its 
meshes  encourage  the  formation  of  clot.  The  end  of 
a  long  tail  is  carefully  deposited  right  on  the  bleeding 
point.  (To  effect  this,  the  wound  must  be  carefully 
dried  by  means  of  firm  pressure  with  a  gauze  swab 
rapidly  removed.)  Then  the  rest  of  the  gauze  ribbon 
is  carefully  packed  into  the  wound,  layer  after  layer 
being  "rammed  down"  on  to  the  bleeding  point,  so  as 
to  compress  the  vessel :  eventually  the  whole  cavity  is 
filled  with  gauze,  and  then  a  tight  binder  is  put  on, 
over  a  large  elastic  wool  pad,  so  as  to  provide  counter- 
pressure.  If  the  packing  has  been  well  carried  out,  it 
should  be  quite  difficult,  after  a  few  hours'  time,  to 
remove  the  now  moist  gauze. 
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Almost  any  haemorrhage  can  be  arrested  by  gauze 
packing  properly  carried  out,  as  described.  It  is  the 
only  practical  method  of  treating  a  deep  wound,  such 
as  one  deep  down  in  the  chest,  or  in  the  perinaeum,  or 
a  nephrectomy  wound. 

Direct  pressure  with  gauze  pads  is  another  modifica- 
tion of  the  same  principle.  The  pads  may,  if  preferred, 
be  wrung  out  of  sterile  saline  solution  at  a  temperature 
of  120°  F.  Firm,  steady  pressure  should  be  exerted  for 
several  minutes. 

Yenous  Haemorrhage  can  nearly  always  be  arrested 
by  elevating  the  affected  parts,  or  by  slight  pressure,  as 
by  a  firm  bandage.  If  the  bleeding  is  from  somewhere 
in  the  head  or  neck,  the  patient  should  be  sat  up,  not 
laid  down,  as  is  so  often  done.  Clearly  if  it  is  right  to 
depress  the  head  in  syncope,  to  increase  the  blood 
supply,  the  reverse  procedure  must  be  employed  in 
haemorrhage,  to  decrease  the  flow  of  blood.  In  the 
case  of  the  limbs,  also,  all  that  is  necessary  is  to  raise 
the  part  for  a  few  minutes,  and  then  apply  a  pad  or 
gauze  dressing.  In  wounds  in  the  neck,  where  the 
negative  pressure  during  inspiration  is  considerable, 
there  is  a  risk  of  air-embolism,  and  therefore  the  wound 
should  be  flooded  with  sterile  saline  solution  if  that  is 
available,  otherwise  a  wet  dressing  placed  over  the 
orifice  of  the  vein  is  the  safest  treatment. 

Capillary  Haemorrhage  is  sometimes  tree,  but  is 
never  alarming,  unless  it  be  in  a  case  of  haemophilia. 
Firm  sponge-pressure  for  a  few  minutes  will  always 
stop  it,  but  occasionally  adrenalin  or  hot  saline 
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solution    will    help,   or    the    thermo-cautery   may  be 
required. 

The  haemorrhage  arrested,  the  next  step  will  be  the 
Restoration  of  the  Blood-pressure  by  refilling  the 
depleted  vascular  system,  and  restoring  the  blood  to 
its  normal  specific  gravity.  For  details  as  to  this,  see 
Chapter  IV. 

We  pass  on  next  to  the  consideration  of  the  special 
measures  required  in  special  instances. 

After  Cleft-palate  Operations,  reactionary  haemor- 
rhage may  occur  from  the  posterior  palatine  artery. 
The  child  should  be  pinned  up  in  a  blanket  so  that  he 
cannot  struggle  (as  in  tracheotomy),  and  be  firmly  held 
by  a  nurse.  Then  the  mouth  is  opened  widely,  and  a 
gag  inserted.  The  exact  source  of  the  bleeding  is  deter- 
mined: for  this  purpose  a  head-light  and  a  plentiful 
supply  of  dry  sponges  on  holders  are  essential  Firm 
pressure  with  swabs  wrung  out  of  really  hot  saline 
(i.e.  at  120°  F.)  will  probably  arrest  the  bleeding.  If  it 
fails,  the  posterior  paktine  foramen  should  be  plugged 
with  a  pointed  match-end. 

After  Excision  of  the  Tongue  the  stump  of  the 
lingual  artery  may  begin  to  bleed  afresh.  If  so,  the 
base  of  the  tongue  should  be  hooked  forwards  by  in- 
serting the  forefinger  in  the  mouth  as  far  back  as  the 
epiglottis  and  pulling  it  upwards.  This  will  arrest  the 
haemorrhage  for  the  moment,  and  then  the  artery  can 
be  seen  and  clamped,  or  else  under-run  with  a  catgut 
stitch.  Some  surgeons,  indeed,  always  pass  a  traction- 
stitch  through  the  tongue  before  returning  the  patient 
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to  bed,  and  this  is  left  in  until  all  danger  of  secondary 
haemorrhage  is  past.  In  very  severe  bleeding,  it  may 
very  rarely  be  necessary  to  ligature  the  external  carotid 
artery. 

After  Tonsillectomy  the  bleeding  is  often  severe  for 
a  few  moments,  but  this  ceases  as  soon  as  the  patient 
sits  up,  and  cold  water  is  freely  splashed  over  his  face. 
If  it  continues,  the  first  thing  is  to  try  firm  pressure, 
one  finger,  or  a  sponge  on  a  holder,  being  pressed  upon 
the  bleeding  artery,  whilst  another  exerts  counter- 
pressure  outside  behind  the  angle  of  the  jaw.  (This  is 
more  effective  and  less  painful  than  pressure  from 
within  only.)  The  process  is  far  from  pleasant  for  the 
patient,  but  every  endeavour  should  be  used  to  main- 
tain continuous  firm  pressure  for  ten  minutes,  for  this 
rarely  fails  to  arrest  the  haemorrhage.  If,  however,  it 
does  fail,  the  best  way  is  to  swab  the  fauces  quite  dry 
and  then  paint  them  with  a  little  5  °/Q  cocaine  solution, 
warning  the  patient  not  to  swallow  any  of  it.  Or,  1  % 
novocaine  may  be  injected  all  around  the  bed  of  the 
tonsil,  about  2  c.c.  being  employed  altogether.  Then 
the  pillars  of  the  fauces  are  sewn  together  from  below 
upwards  with  catgut  and  a  right-angled  hernia  needle. 

I  This  is  invariably  successful,  and  it  is  never  necessary  { 
to  ligature  the  external  carotid  artery,  as  some  have  ' 
advised,  as  a  last   resort.    The  catgut  stitches  soon 
soften  and  cut  out,  and  no  ultimate  deformity  of  the 
throat  ensues.     It  may  be  added,  that  in  cases  where 

i,    much  haemorrhage  has  followed  tonsillectomy,  or  where 
there  has  been  much  bruising  of  the  tissues,  there  is 
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a  special  liability  to  severe  infection  of  the  throat 
afterwards,  so  that  particular  care  should  be  taken  to 
guard  against  these  in  the  after-treatment.  The  throat 
should  be  systematically  syringed,  the  patient  protected 
from  draughts  and  dust,  and  some  mild  form  of  iron 
should  be  administered  as  soon  as  possible,  to  correct 
the  anaemia.  At  the  first  opportunity  the  patient 
should  go  away  into  the  country  for  a  change  of  air. 

After  Turbinectomy  the  bleeding  is  sometimes  rather 
persistent.  The  patient  should  be  sat  up  in  bed  to 
elevate  the  bleeding  point,  and  then  the  nostrils  should 
be  packed.  Proper  nasal  forceps  must  be  used,  with  a 
speculum,  and  a  good  light.  A  piece  of  dry,  sterile 
ribbon  gauze  is  taken,  about  1£  yards  long  and  half  an 
inch  wide,  and  about  the  first  three  inches  of  it  are 
carefully  kid  upon  the  floor  of  the  nasal  fossa,  on  the 
affected  side ;  then  a  further  three-inch  length  is  taken 
and  packed  down  upon  the  first  piece:  this  process  is 
repeated  (without  cutting  the  strip  of  gauze)  until  the 
whole  of  the  nasal  fossa  of  that  side  is  tightly  packed. 
Then  the  opposite  nostril  is  filled  in  exactly  the  same 
way,  so  as  to  exert  counter-pressure.  This  is  essential. 
If  there  is  any  tendency  to  sneeze  and  so  expel  the 
plug,  a  piece  of  iced  lint  may  be  placed  upon  the  bridge 
of  the  nose. 

The  plugs  must  be  left  in  for  twenty-four  hours,  to 
allow  of  firm  clotting  in  the  erectile  tissue  of  the 
turbinate  bones.  Meanwhile  they  harden  and  swell  up, 
and  become  exceedingly  uncomfortable  to  the  patient. 
Consequently,  plugging  should  never  be  resorted  to 
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unless  it  is  absolutely  inevitable.  When  the  time  for 
their  removal  comes  great  care  must  be  exercised,  or 
the  bleeding  may  be  started  afresh.  The  best  way  is 
to  moisten  the  gauze  with  10-volume  hydrogen  per- 
oxide, and  then  from  time  to  time  to  withdraw  as 
much  as  is  softened,  and  comes  away  quite  easily.  No 
traction  at  all  must  be  employed,  for  it  is  exceedingly 
painful,  quite  apart  from  the  danger  of  haemorrhage. 
It  often  takes  as  long  as  an  hour  to  remove  a  good 
plug  successfully.  A  profuse  secretion  of  mucus  from 
the  irritated  nasal  mucosa  often  ensues,  aud  a  few 
nasal  douches  will  help  to  clear  up  the  unpleasant 
sensation  of  "stuffiness." 

In  simple  Epistaxis,  it  is  sometimes  enough  merely 
to  sit  the  patient  up  and  make  him  pinch  his  nose 
for  a  few  moments.  This  failing,  the  next  course  is 
to  cocainise  the  nose  (or,  if  the  bleeding  is  too  rapid 
to  allow  of  this,  to  give  a  general  anaesthetic)  and 
then  cauterise  the  exact  bleeding  spot  with  the  electric 
thermo-cautery  point.  Almost  invariably  it  will  be 
found  to  be  the  septal  artery  that  has  given  way. 
Sometimes  packing  will  be  found  necessary.  If  so, 
it  is  never  enough  to  pack  the  anterior  nares;  the 
whole  of  the  nose  must  be  filled,  as  described  above, 
under  "  Turbinectomy."  Dry  gauze,  directly  applied 
to  the  bleeding  point,  is  the  most  effective  material, 
but,  if  the  bleeding  is  not  very  severe,  it  may  be 
justifiable  to  pack  it  into  a  well-vaselined  rubber 
finger-stall,  and  push  this  into  the  nostril;  this  is 
much  more  easily  and  painlessly  removed  than  the 
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plain,  adherent  gauze.  But  the  vaseline  tends  rather 
to  inhibit  the  formation  of  a  firm  clot,  and  it  is 
difficult  to  pack  very  firmly  into  the  interior  of  a 
rubber  stall. 

Lastly,  it  must  always  be  remembered  that  in  some 
cases  of  arterio-sclerosis,  &c.,  epistaxis  is  practically  a 
protective  mechanism,  and  that  if  this  "  safety-valve  " 
is  closed,  an  explosion  may  occur  elsewhere,  in  the 
form  of  a  cerebral  haemorrhage,  or  the  like. 

After  Extraction  of  Teeth  haemorrhage  may  go  on 
long  enough  to  render  the  patient  quite  anaemic. 
Plugging  is  always  effective,  if  properly  carried  out. 
It  is  necessary  to  cut  a  tiny  wedge  of  lint,  just  large 
enough  to  fit  into  the  empty  tooth-socket,  between 
the  gums,  and  then  to  soak  this  in  adrenalin  and  put 
it  in  place.  Then  a  roll  of  lint  is  .laid  across  the 
alveolus,  between  the  adjoining  teeth,  and  projecting 
well  above  them,  so  that  when  the  patient  bites  firmly 
together,  pressure  is  exerted  on  the  plug  in  a  down- 
ward direction.  He  is  then  made  to  bite  firmly  for 
several  minutes,  a  rubber  bandage  being  placed  around 
the  head  and  chin,  if  necessary,  as  a  reminder. 

After  Gastro-enterostomy,  persistent  vomiting  of 
fresh  blood  demands  lavage  of  the  stomach  with  hot 
saline  solution.  It  is  useless  to  give  morphia.  As 
long  as  the  suture-line  is  bleeding,  the  patient  will 
continue  to  vomit,  for  the  blood  acts  as  a  drastic 
irritant  in  the  stomach.  Conversely,  the  effort  of 
vomiting  keeps  up  the  bleeding,  so  that  a  "vicious 
circle  "  is  established. 
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The  patient  is  placed  upon  his  left  side,  with  the 
head  hanging  well  over  the  side  of  the  bed,  and  a 
wide-bore  stomach-tube  with  two  lateral  openings  is 
passed.  Very  likely  this  will  induce  vomiting,  and 
most  of  the  blood  will  be  expelled  through  the  tube. 
Irrigation  with  hot  saline  is  then  begun.  About  five 
ounces  of  fluid  at  a  temperature  of  110°  F.  (in  the 
irrigator)  are  run  into  the  stomach,  and  then  syphoned 
off  again.  The  heat  of  the  fluid  is  gradually  increased, 
until  at  length  it  registers  120°  F.  in  the  irrigator; 
this  will  not  be  above  110°,  at  the  very  most,  when 
it  reaches  the  gastric  mucous  membrane,  and  there 
is  no  risk  of  scalding  it.  The  whole  secret  of  success 
is  to  use  the  lotion  sufficiently  hot,  and  in  small 
amounts.  If  a  large  amount  is  introduced,  the 
stomach  will  be  distended  and  the  bleeding  artery 
opened  up  afresh.  The  whole  idea  is  to  stimulate 
the  muscular  wall  of  the  stomach  to  contract,  and  to 
empty  the  organ;  for  this  purpose,  quantities  of 
about  five  ounces  should  be  repeatedly  poured  in,  and 
drawn  off  again,  until  the  washings  are  quite  clear. 
A  dose  of  morphia  is  then  given,  and  the  patient 
left  very  quiet.  The  pulse  should  be  taken  every 
half-hour.  No  fluid  should  be  given  by  mouth  for 
at  least  twenty-four  hours,  but  a  pint  of  saline,  in- 
troduced very  slowly  per  rectum,  next  day,  will  render 
the  patient  much  more  comfortable.  Subcutaneous 
infusion  should  be  avoided ;  it  entails  too  great  a  risk 
of  recurrent  haemorrhage.  As  soon  as  it  is  seen  that 
no  further  bleeding  is  likely  to  take  place,  water  may 
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be  given  in  abundance  by  mouth :  it  passes  out  of  the 
stomach  almost  at  once. 

After  Prostatectomy  a  similar  procedure  is  adopted. 
Sterile  saline  solution  at  about  110°  F.  is  run  through 
the  wound  until  the  washings  are  quite  clear.  Occa- 
sionally, it  is  possible  to  pass  a  Fergusson's  vaginal 
speculum  to  the  bottom  of  the  bladder  wound  and 
see  the  bleeding  point  through  it ;  if  so,  a  long  artery 
forceps  is  clipped  on  to  it,  and  left  on  for  thirty-six 
hours.  But,  as  a  general  rule,  simple  irrigation  is  all 
that  is  necessary,  and  it  may  be  performed  either 
through  the  suprapubic  wound,  or  by  means  of  a  large- 
bore  catheter. 

After  Removal  of  Piles,  or  any  Rectal  Operation,  a 
considerable  internal  haemorrhage  may  take  place, 
and  only  be  detected  on  rectal  examination,  unless 
the  precaution  is  taken  always  to  put  a  short  drainage 
tube  through  the  sphincters.  If  these  have  been 
stretched  before  the  operation,  the  tube  will  not  cause 
any  tenesmus,  and  it  prevents  any  possibility  of  a 
really  dangerous  haemorrhage  being  overlooked.  If, 
however,  such  an  accident  should  occur,  the  only 
course  is  to  take  the  patient  to  the  theatre,  give  a 
general  anaesthetic,  stretch  the  sphincters  afresh,  and 
seek  carefully  for  the  bleeding  point  with  a  speculum. 
The  old-fashioned  method  was  to  insert  a  wide  rubber 
tube,  with  a  gauze  "petticoat"  surrounding  it,  and 
then  to  pack  the  inside  of  the  "  petticoat "  with  gauze 
and  apply  traction :  this,  however,  is  an  uncertain 
method,  and  is  not  recommended. 
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Haemorrhage  from  an  ulcerated  Growth  can  only  be 
treated  by  firm  packing,  pressure,  or  the  thermo- 
cautery.  Vaso-constrictor  drugs  are  useless,  for  the 
vessels  of  a  new  growth  have  no  vaso-constrictor  in 
their  walls.  Occasionally  hot  formalin  lotion  (1  in  300) 
proves  very  effective. 

Secondary  haemorrhage  from  a  septic  wound  is  met 
by  packing  and  cauterisation :  if  these  fail,  the  main 
artery  must  be  tied  higher  up  the  limb.  Not  in- 
frequently these  cases  end  in  amputation. 

In  Jaundice,  especially  when  the  condition  has  been 
present  for  some  time,  as  in  carcinoma  of  the  gall- 
bladder, there  is  a  special  liability  to  haemorrhage.  An 
attempt  should  be  made  to  anticipate  and  prevent  this 
by  giving  Calcium  Lactate,  grs.  xv,  t.d.s.,  for  three 
days  before  the  operation,  and  Normal  Horse  Serum, 
30  c.c.,  may  be  injected  on  the  day.  If  plain  horse 
serum  be  not  available  (and  it  must  be  absolutely  fresh 
if  it  is  to  be  of  any  use  at  all),  any  antitoxic  serum 
that  is  to  be  had  will  do  just  as  well,  and  its  antitoxic 
properties  will  not  harm  the  patient.  If,  however, 
persistent  oozing  takes  place  after  the  operation,  the 
only  thing  to  do  is  to  give  more  serum,  and  then  pack 
the  wound  tightly. 

In  Haemophilia  the  blood  fails  entirely  to  clot.  This 
is  not  due  to  lack  of  the  specific  ferment,  Prothrombin, 
but  to  lack  of  tissue-ferment,  Thrombokinase ;  the 
proper  course,  therefore,  is  to  supply  this,  either  by 
injecting  horse  serum,  or  by  packing  the  wound  with  a 
little  healthy  blood-clot  from  a  normal  person.  Often 
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the  introduction  of  a  swab,  soaked  in  another  patient's 
blood,  will  serve  to  start  coagulation.  But  the  most 
effective  method  is  the  local  application  of  a  pure  pre- 
paration of  Thrombokinase,  if  it  can  be  obtained :  this 
seldom  fails,  and  it  is  high  time  that  the  drug  was 
put  on  the  market.  Hitherto  it  has  been  merely  a 
laboratory  product. 


CHAPTER  IV 

PAIN  AND  SHOOK 

NUMEROUS  theories  have  been  advanced  to  explain  the 
causation  of  Shock,  but  none  of  them  is  free  from  objec- 
tion, and  none  is  universally  received.  Probably  there 
is  an  element  of  truth  in  most  of  them.  The  clinical 
condition  of  shock,  however,  and  the  factors  which  con- 
duce to  its  production,  are  well  known,  and  under  these 
circumstances  it  will  be  best  simply  to  discuss  the  pre- 
vention and  treatment  of  shock,  and  leave  the  explana- 
tion to  the  future. 
The  Factors  which  conduce  to  Shook  are : 

1.  Fear. 

2.  The  arrival  of  repeated  painful  sensory  stimuli 

at  the  sensorium,  whether  from  (a),  the  surface 
of  the  body,  or  (b),  from  the  abdominal  sympa- 
thetic plexuses. 

3.  Loss  of  Body  Heat,  and  especially  exposure  of  the 

abdominal  contents  to  the  air. 

4.  Eapid  loss  of  Mood. 

5.  Marked  diminution  of  the  C02  in  the  circulation. 
Let  us  discuss  each  of  these  headings,  separately,  from 

the  point  of  view  of  the  prevention  and  treatment  of 
shock. 
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1.  Fear.     Some   patients   undergo   agonies  of   fear, 
before  even  the  slightest  surgical  operation,  and  it  is 
very  often  those  who  say  least  who  suffer  most.    For 
this  reason,  I  am  strongly  of  opinion  that,  unless  there 
is  some  good  reason  to  the  contrary,  morphia  should 
always  be  given  before  any  operation.     The  addition  of 
scopolamine  renders  the  depression  of  the  higher  centres 
(imagination  and  the  like,)  much  more  complete,  but  it 
rather  adds  to  the  difficulties  of  the  anaesthetist  by 
making  the  respiration  somewhat  shallow.     Still,  the 
use  of  scopolamine  will  enable  the  most  nervous  subjects 
to  face  an  operation  with  absolute  equanimity,  and  it  is 
therefore  an  act  of  the  greatest  humanity  to  order  it. 
It  should  be  employed  not  only  with  general  anaesthesia, 
but  also  as  a  routine  adjunct  to  local  or  spinal  analgesia. 
(See  also  Chapter  I,  p.  14.) 

2.  Pain.     Slight  pain  improves  the  pulse  and  raises 
the  blood-pressure,  but  severe  or  prolonged  pain  weakens 
the  pulse  and  lowers  the  blood-pressure.     Hence  pain 
should   always   be   alleviated  by   morphia  and   other 
means  as  soon  as  possible.    Crile's  theory  of  shock, 
concisely  put,  states  that  shock  is  due  to  lowering  of 
blood-pressure  resulting  from  the  constant  arrival  of 
painful  afferent  stimuli  vid  the  posterior  columns  of  the 
spinal  cord.    Clinical  experience  abundantly  proves  that 
this  statement  is  correct,  even  if  it  does  not  represent 
the  whole  truth.    The  effect  of  strychnine  is  to  increase 
the  sensitiveness  of  the  individual  to  these  afferent 
stimuli,  so  that  it  is,  of  all  drugs,  the  very  worst  that 
can  possibly  be  employed.    Yet  it  has  been  used  for 
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years  in  the  treatment  of  shock.  Probably  it  has  been 
the  cause  of  a  good  many  deaths.  A  moment's  con- 
sideration will  show  how  utterly  unscientific  the  use  of 
strychnine  is :  a  patient  is  dying,  his  blood-pressure  is 
being  depressed  with  constant  painful  stimuli,  and  we 
inject  into  him  a  drug  whose  sole  effect  is  to  render  him 
more  susceptible  to  these  baneful  impulses !  Clearly, 
our  only  rational  course  is  to  cut  off  the  depressant 
stimuli,  and  dull  the  patient's  consciousness  of  them, 
and  then  his  blood-pressure  will  revive.  It  has  been 
well  said  of  strychnine,  by  a  well-known  pharmacologist, 
that  "  it  is  about  as  much  use  as  a  flick  with  a  wet  towel, 
and  should  be  about  as  frequently  employed." 

In  the  absence  of  pain  and  shock,  however,  strychnine 
is  sometimes  serviceable.  It  may  be  employed,  for 
example,  as  a  stimulant  in  pure  respiratory  failure,  or 
wherever  a  momentary  fillip  to  the  circulation  is  desired. 
In  such  cases,  however,  it  is  important  to  give  an  ade- 
quate dose.  If  a  single  injection  is  being  given,  1T^  x 
of  the  Liquor  is  the  best  dose  :  the  traditional  five 
minims  is  not  of  much  use  if  there  is  any  real  urgency, 
though  it  is  adequate  if  repeated  routine  doses  are 
being  ordered. 

Morphia,  then,  is  indicated  whenever  pain  is  present 
as  a  main  factor  in  the  causation  of  shock.  It  is  best 
given  by  hypodermic  injection,  for  the  rate  of  absorp- 
tion from  the  mouth  or  rectum  is  uncertain  in  states  of 
shock :  indeed,  it  is  frequently  vomited  without  being 
absorbed  at  all.  Absorption  after  subcutaneous  injection 
is  fairly  rapid,  but  intramuscular  injection  is  the  best 
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of  all.  It  causes  much  less  discomfort,  and  the  drag 
begins  to  show  its  clinical  effects  within  about  ten 
minutes.  It  can  be  demonstrated  in  the  urine  within 
very  few  moments. 

The   technique  of  the   Intramuscular   Injection    of 
morphia  is  as  follows  : — 

Use  a  short  needle,  i.e.  one  about  f  inch  long.  Clean 
up  the  skin  of  the  triceps  at  its  upper  and  outer  part, 
or  that  over  the  calf  of  the  leg,  which- 
ever happens  to  be  the  more  accessible. 
Make  the  muscle  stand  out  prominently, 
and  then  thrust  the  needle  vertically 
into  it,  right  up  to  the  shoulder;  then 
slowly  make  the  injection.  The  reason 
for  selecting  the  upper  and  outer  part  of 
the  triceps  muscle  is  that  here  there  is 
no  danger  of  wounding  any  nerve,  whilst 
the  blood-supply  is  very  free,  and  ab- 
sorption correspondingly  rapid. 

The  average  dose  of  morphia  for  an 
adult  is  gr.  £  for  a  man,  and  gr.  £  for 
a  woman.  But  it  must  be  remembered  Cair  f  _, 

mic  Tank. 

that  the  dose  must  be  varied  in  accord- 
ance with  the  weight  of  the  patient,  the  general  state  of 
health,  and  the  mental  state.  Thus,  in  all  acutely 
toxic  conditions,  such  as  intestinal  obstruction,  a 
smaller  dose  than  the  normal  will  suffice,  for  the 
patient  is  already  somewhat  dulled  by  the  poisons 
absorbed  from  the  intestine.  If,  on  the  contrary,  a 
patient  is  unduly  excitable  or  apprehensive,  a  large 
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dose  will  be  necessary,  and  in  the  case  of  many  frail 
but  neurotic  women,  gr.  £  will  be  found  none  too  much. 
For  all  big  muscular  adults,  gr.  J  is  to  be  used  as  a 
standard  dose.  In  the  case  of  children,  toleration  of 
morphia  is  low,  and  quite  small  doses  should  be  given, 
and  repeated  if  necessary. 

Morphia  is  slightly  depressant  to  the  circulation, 
and  also  tends  to  produce  constipation ;  to  counteract 
these  disadvantages,  atropine  sulphate  may  be  added. 
The  usual  doses  are  gr.  1/150  or  1/120  with  gr.  £ 
of  morphia,  and  gr.  1/100  with  gr.  £  of  morphia.  But 
atropine  excites  the  cerebral  cortex,  and  therefore 
detracts  somewhat  from  the  deadening  effect  of 
morphia  upon  pain ;  consequently,  rather  larger  doses 
of  morphia  will  be  required  when  it  is  combined  with 
atropine,  than  when  it  is  used  alone.  If  pain  is  really 
agonising,  it  is  always  wiser  to  omit  the  atropine. 
Also,  it  is  better  to  avoid  the  addition  of  atropine 
towards  evening,  as  otherwise  the  patient  may  be  kept 
awake  all  night.  And  if  morphia  with  atropine  was 
given  before  operation,  no  more  atropine  will  be  needed 
afterwards;  plain  morphia  should  be  given;  gr.  £ 
will  generally  suffice.  But  under  all  ordinary  circum- 
stances, atropine  is  a  useful  addition  to  a  hypodermic 
injection  of  morphia ;  it  stimulates  peristalsis,  allays 
spasm,  prevents  depression  of  the  circulation,  and  pre- 
vents vomiting.  There  are  many  persons  who  cannot 
tolerate  morphia  without  nausea  or  actual  vomiting: 
in  these  cases,  atropine  will  usually  enable  the  drug 
to  be  prescribed  with  success. 
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How  often  may  morphia  be  repeated,  and  how  soon  ? 
The  answer  is,  that  as  long  as  pain  persists,  the  drug 
is  safe.  There  is  no  danger  of  poisoning  anyone,  as 
long  as  he  is  in  pain  at  the  moment  when  the  injection 
is  made.  Herein  the  great  advantage  of  hypodermic 
injection  over  oral  administration  becomes  manifest : 
one  is  certain  that  the  whole  of  the  dose  injected  is 
circulating,  even  if  it  has  failed  to  produce  much  effect, 
If,  on  the  other  hand,  it  has  been  given  by  mouth, 
there  is  no  means  of  telling  if  any  has  been  absorbed, 
or  if  so,  how  much ;  consequently,  it  is  a  matter  of 
pure  guess-work  to  select  the  second  dose. 

In  addition  to  injection,  morphia  can  be  ad- 
ministered by  other  methods.  Suppositories,  contain- 
ing gr.  J  or  gr.  |,  are  convenient,  and  are  particularly 
satisfactory  after  operations  on  the  bowel,  or  anywhere 
in  the  pelvic  region.  They  are  the  most  convenient 
form  in  which  to  prescribe  morphia  for  a  patient's 
own  use.  Tinct.  Opii  may  be  given  by  mouth,  or, 
better  still,  Nepenthe — a  proprietary  preparation  of 
the  alkaloids  of  opium,  which  has  the  advantages  that 
it  does  not  produce  headache  or  constipation,  loss  of 
appetite,  or  the  morphia  habit ;  1T\_  xxx  may  be  given 
to  a  man,  and  n\_  xv  or  xx  to  a  woman ;  for  a  child, 
TT\_  j  is  ordered  for  every  year  of  the  patient's  age, 
up  to  about  rr^  vj.  The  taste  can  be  completely 
covered  by  the  addition  of  an  equal  amount  of  brandy, 
with  some  hot  water:  this  has  the  advantage  that  it 
also  accelerates  the  rate  of  absorption.  Pulv.  Ipecac. 
Co.  is  also  occasionally  used,  in  doses  of  grs.  x-xv, 
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but  it  is  apt  to  cause  vomiting,  and  is  unreliable  in 
its  action. 

When  pain  is  present,  but  is  not  severe  enough  to 
warrant  the  employment  of  opium,  Phenalgin  (grs.  x), 
or  Pyramidon  (grs.  vij),  or  any  other  analgesic  may  be 
tried.  In  the  case  of  children,  Ac.  Aceto-salicylic 
("  Aspirin,"  or  "  Helicon  ")  is  frequently  very  successful, 
though  if  it  produces  severe  sweating,  or  fails  in  its 
effect,  it  is  useless  to  repeat  it.  In  actual  practice,  our 
own  habit  is  to  give  morphia  by  injection  before  opera- 
tion, in  severe  shock,  in  all  grave  accident  cases,  and 
as  long  after  operation  as  pain  remains  severe,  and  it 
is  probable  that  absorption  by  the  alimentary  canal 
would  be  defective :  then,  to  replace  it  by  Nepenthe 
as  long  as  morphia  is  required  at  all,  and  then  to  re- 
place this,  in  turn,  by  Phenalgin,  and  later,  by  any  ordi- 
nary hypnotic,  such  as  Chloral,  Medinal,  or  the  like. 

It  is  imperative  that  hypodermic  injection  should 
be  abandoned  at  the  earliest  possible  moment,  for  the 
patient  knows  very  well  that  he  is  having  morphia, 
and  there  is  momentary  danger  of  his  acquiring  a 
"habit."  Such  an  event  is  an  absolute  catastrophe, 
for  which  the  doctor  is  only  too  often  to  blame.  It 
is  so  easy  just  to  order  a  hypodermic,  and  thus  to 
allay  all  the  patient's  troubles.  And  yet  this  may  be 
the  cause  of  his  utter  degradation.  Even  within  a 
few  nights,  the  most  phlegmatic  patients  sometimes 
acquire  a  distinct  liking  for  the  "  needle  prick,"  and 
begin  to  declare  that  they  cannot  sleep  without  it. 
It  is  quite  obvious  that  it  is  the  suggestion  and  not 
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the  drug  that  is  doing  the  good,  for  a  hypodermic  of 
distilled  water,  given  with  due  ceremony,  often  answers 
just  as  well.  But  it  is  far  better  for  the  doctor  to  face 
the  fact  of  his  enormous  responsibility,  risk  displeasing 
his  patient,  and  tell  him  point-blank  that  he  is  not 
going  to  have  any  more  morphia. 

Besides  deadening  the  sensibility  to  pain,  another 
plan  is  to  intercept  the  painful  sensory  stimuli,  before 
they  reach  the  cord.  Thus,  in  a  burn,  the  whole  of  the 
affected  area  may  be  infiltrated  with  1-500  Urea- 
quinine-hydrochloride,  or  Novocaine,  solution,  or  some 
Anaesthesin  or  Orthoform  powder  may  be  applied. 
Then,  again,  the  main  nerves  supplying  a  part  may  be 
"blocked"  by  regional  anaesthesia,  or,  in  the  case  of 
the  lower  limbs  and  lower  half  of  the  abdomen,  a 
spinal  anaesthetic  may  be  given. 

This  last  is  a  method  that  is  too  little  practised.  It 
is  of  the  utmost  value  in  grave  accidents,  such  as  bad 
crushes,  compound  fractures,  avulsion  of  the  legs, 
crushes  of  the  pelvis  or  testes,  &c.  It  is  also  a  most 
valuable  adjunct  to  any  amputation  in  the  upper  part 
of  the  thigh,  even  if  a  little  general  anaesthetic  be  | 
required  in  addition;  it  invariably  renders  the  shock 
very  much  less,  and  in  many  cases,  such  as  advanced 
tuberculosis,  it  is  only  by  its  use  that  the  operation  is 
rendered  possible  at  all.  Not  only  are  the  painful 
stimuli  effectually  blocked,  but  also  the  muscular  re- 
laxation is  rendered  perfect;  the  method  is  therefore 
ideal  for  prostatectomy,  gynaecological  operations,  and 
the  treatment  of  strictures. 
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In  all  severe  injuries,  then,  of  the  lower  part  of  the 
body,  and  in  all  cases  of  severe  shock  following  opera- 
tion, the  advisability  of  giving  a  spinal  anaesthetic  as 
a  means  of  treatment  should  be  entertained. 

Crile's  method  of  Anoci-Association  is  a  further 
application  of  the  same  principle.  The  idea  is  that  all 
the  sensory  nerve  endings  should  be  anaesthetised, 
before  being  cut,  throughout  the  operation.  This  is 
effected  by  infiltrating  all  sensitive  structures,  such  as 
the  skin,  fasciae,  and  peritoneum,  with  dilute  analgesic 
solution  (1-500  Urea-quinine-hydrochloride,  or  Novo- 
caine  solution).  In  an  amputation,  the  main  nerves 
would  be  blocked  by  being  infiltrated  with  a  stronger 
solution,  a  few  moments  before  division.  In  abdominal 
cases,  thorough  infiltration  of  the  skin-wound  with 
urea  and  quinine  will  abolish  much  of  the  after-pain, 
so  much  so  that  some  patients  find  it  difficult  to  say, 
even  when  they  cough,  where  the  incision  is.  This 
applies  especially  to  upper-abdominal  incisions,  such 
as  that  for  gall-bladder  operations,  which,  ordinarily, 
are  exceedingly  painful. 

Depressant  stimuli  from  the  abdominal  sympathetic 
plexuses  will  be  minimised  by  anoci-association,  but 
the  less  the  viscera  are  handled,  and  the  peritoneum 
dragged,  the  smaller  will  the  shock  be.  This  should 
be  borne  in  mind  when  operating  for  acute  abdominal 
conditions.  The  more  the  gut  is  handled,  the  more 
profound  is  the  shock,  and  the  greater  is  the  liability 
to  post-operative  paralysis,  or  ileus.  Even  in  an 
ordinary  appendicectomy  during  a  latent  interval,  the 
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moment  at  which  the  csecum  is  delivered  out  of  the 
wound  is  usually  evidenced  by  a  slight  flagging  of  the 
pulse  and  a  transitory  arrest  of  the  respiration.  How 
much  greater  must  be  the  shock  of  rough  handling  of 
the  intestines,  or,  still  worse,  of  evisceration,  in  a 
patient  who  is  already  very  ill  with  acute  obstruction ! 

The  very  fact  of  the  exposure  of  a  large  sensitive 
surface  to  the  air  will  lead  to  shock.  Therefore,  in  an 
abdominal  operation,  the  exposed  parts  should  always 
be  covered  up  with  warm,  moist  towels :  the  same 
applies  to  a  breast  operation.  In  a  superficial  burn, 
again,  an  enormous  number  of  cutaneous  nerve-endings 
will  be  exposed.  This  accounts  for  the  great  pain  and 
shock.  The  best  way  to  relieve  them  is  to  protect 
the  denuded  part  from  the  air,  either  by  the  use  of 
picric  acid  dressing,  or  by  means  of  sterilised  oil. 

The  use  of  Picric  Acid  Solution  as  a  dressing  for 
Burns  has  several  advantages.  It  is  cheap,  antiseptic, 
and  readily  obtainable  in  any  hospital:  all  that  is 
required  is  to  dilute  the  ordinary  saturated  solution 
used  for  urine-testing  with  an  equal  bulk  of  boiling 
water,  and  the  solution  is  ready  for  use.  It  forms  a 
sterile,  air-proof  coating  over  the  wounded  surface,  and 
it  need  not  be  changed  oftener  than  twice  a  week. 
This  is  a  very  great  point  in  its  favour,  for  the  removal 
of  a  dry  dressing  from  the  raw  surface  is  intensely 
painful,  and,  indeed,  I  have  twice  seen  children  die  in 
the  process.  When  it  must  be  changed,  the  best  way 
is  to  soak  off  the  old  dressing  in  a  warm  bath,  taking 
care  that  the  child  does  not  collapse  as  the  result  of 
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splanchnic  vaso-dilatation.  The  picric  acid  dressing 
can  be  repeated  with  perfect  safety,  if  desired ;  the 
danger  of  poisoning  which  is  so  often  quoted  is  a  myth. 
But  as  a  matter  of  fact,  it  is  better  to  use  a  dressing 
which  will  promote  exudation  from  the  wound,  and 
prevent  absorption  of  toxins ;  for  this  purpose,  hyper- 
tonic  saline  or  Wright's  Solution  is  excellent.  Alu- 
minium acetate  also  answers  well. 

3.  Loss  of  Heat.     A  hot  blanket  is  worth  a  lot  of 
strychnine  in  the  treatment  of  shock.     Children  should 
be    protected    from    heat-loss    by   being   wrapped   in 
gamgee  suits  before  operation.     (See  Chapter  I.) 

4.  Loss  of  Blood.     Infusion  of  saline  solution  is  by 
far  the  most  effective  method  of  treating  shock  that  we 
have.    It  is  particularly  effective  in  cases  of  rapid  loss 
of  fluid  from  the  body.     The  solution  given  should  be 
iso tonic  with  the  blood  ;  that  is,  it  should  contain  O9  °/Q 
of  NaCl. 

Further,  it  is  necessary  that  it  should  contain  a  small 
proportion  of  calcium  salts,  viz.  about  3  parts  to  every  100 
parts  of  sodium  chloride.  This  is  about  the  proportion  in 
which  it  is  present  in  hard  London  tap  water.  Experiments 
with  surviving  hearts  show  that  the  Ca  ions  are  very  im- 
portant ;  the  muscle  beats  much  more  vigorously,  and  for  a 
much  longer  time,  when  they  are  present,  than  when  they 
are  omitted.  The  potassium  ions  do  not  seem  to  be  of  great 
practical  importance. 

"  Physiological  Saline  Solution ''  should  therefore  always 
be  made  with  tap  water  and  not  with  distilled  water  or  soft 
water. 
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Locke's  Solution  consists  of : 

Sod.  Chloride      .         ...         .0-9% 
Calcium  Chloride         ....     0-024% 

Pot.  Chloride 0-42% 

Sod.  Bicarb.        .         .         .         .         .     0-03  % 

Dextrose     .         .         .       . .  .      .         .     0-1  % 

It  may  be  conveniently  prepared  by  adding  3  j  of  the 
following  solution  to  one  pint  of  boiled  tap  water: 

Sod.  Chloride         ....  grs.  Ixxx 

Pot.  Chloride          ....  grs.  iij  & 

Dextrose        .....  grs.  ix 

Distilled  Water,  to         .         .         .  3  iv 

Distilled  water  is  objectionable,  not  only  because  it  contains 
no  calcium  ions,  but  also  because'it  is  often  actually  toxic,  even 
though  sterile.  It  has  been  shown  that  when  distilled  water 
is  kept  for  any  time  in  glass  vessels,  and  is  exposed  to  the 
light,  it  becomes  increasingly  toxic  to  the  heart-muscle. 
Furthermore,  many  samples  are  found,  on  cultivation,  to 
contain  a  non-pathogenic  gram-negative  organism,  which 
liberates  toxins  into  the  water,  even  when  this  is  boiled. 
Hence  there  is  no  way  of  getting  rid  of  them,  and  distilled 
water  should  never  be  used  unless  it  has  been  freshly  dis- 
tilled and  sterilised,  and  preserved  in  earthenware  containers. 
For  all  practical  surgical  purposes,  sterile  distilled  water  is 
never  required,  except  for  making  silver  nitrate  or  novocaine 
solutions ;  tapwater-saline  is  preferable  for  anything  else. 

The  saline  solution  may  be  given  into  the  loose  sub- 
cutaneous connective  tissue  of  the  axillae  or  groins, 
intravenously  or  rectally.  Intravenous  injection  is  only 
used  in  cases  of  great  urgency.  Continuous  rectal 
infusion,  or  Proctoclysis,  is  simple,  and  rapidly  carried 
out,  as  it  does  not  require  the  same  rigid  aseptic 
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technique  as  subcutaneous  infusion;  consequently  one 
can  apply  it  under  circumstances  where  the  latter 
would  be  out  of  the  question.  All  that  one  needs  is  a 
funnel  or  douche-can,  a  yard  or  so  of  rubber  tubing,  a 
screw-clip,  and  a  rectal  tube.  Not  more  than  two  feet 
of  fluid  pressure  should  be  used.  The  amount  used 
should  be  a  pint  per  hour,  and  it  is  not  wise  to  try  to 
give  more  than  a  pint  and  a  half  at  a  time.  The  dis- 
advantages of  the  method  are  that  the  rate  of  absorption 
is  uncertain,  and  that  if  the  patient  is  really  bad,  none 
jfc  at  all  may  be  absorbed,  even  if  is  retained. 

For  Axillary  Infusion  the  most  convenient  appliance 
is  Barnard's  syphon  apparatus,  or  Arbuthnot  Lane's 
Bag.  The  latter  can  be  boiled  after  being  filled, 
together  with  the  tubing  and  needles.  The  proper  way 
to  insert  the  axillary  needles  is  as  follows: — Abduct 
the  arm  to  a  right  angle,  place  the  fingers  in  the  axilla, 
and  then  thrust  the  needle  boldly  through  the  lower 
border  of  the  pectoralis  major  muscle,  until  its  point 
can  be  felt  in  the  axilla,  lying  free  in  the  connective 
tissue.  With  the  arm  abducted,  there  is  no  danger  of 
wounding  the  axillary  vein,  and  absorption  is  much 
better  when  the  needle  is  thrust  right  through  the 
muscle  deeply  into  the  axilla. 

If  only  a  slow  rate  of  drip  is  employed,  there  will  be 
a  very  great  fall  of  temperature  as  the  saline  passes 
through  the  tubing.  With  Barnard's  apparatus,  the 
fluid  in  the  reservoir  must  be  at  140°  F.  if  it  is  to  be  at 
body-heat  when  it  enters  the  tissues.  With  Lane's 
apparatus,  it  should  be  at  about  130°  F.,  but,  of  course,  it 
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must  be  remembered  that  the  faster  the  flow  the  greater 
will  be  the  heat  at  the  needles.  In  actual  practice,  the 
introduction  of  as  much  as  two  pints  of  cold  saline 
would  only  lower  the  body-temperature  by  half  a 
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FIG.  5. — Lane's  Infusion  Apparatus. 

degree,  so  that  the  point  is  not  of  vast  importance. 
With  infants,  however,  it  is  quite  another  matter,  and 
for  these  some  sort  of  vacuum  flask  should  be  employed 
as  the  reservoir,  to  prevent  chilling. 
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If  the  saline  is  not  well  absorbed,  the  process  may 
be  accelerated  by  the  application  of  heat,  e.g.  hot 
wool. 

Adrenalin  or  Pituitary  Extract  may  be  added  to  a 
subcutaneous  infusion,  but  are  valueless  in  a  rectal  one. 
Adrenalin  is  used  in  the  proportion  of  3  j  to  a  pint,  and 
Pituitary  Extract  in  that  of  1  c.c.  to  a  pint,  added  after 
the  sterilisation  of  the  saline.  Both  drugs  are  rapidly 
oxidisable,  so  that  continuous  administration  is  far 
better  than  mere  hypodermic  injection,  which  is  very 
transient  in  its  effect. 

It  has  been  proved  that  surgical  operation  results  in 
a  liberation  of  adrenalin  into  the  circulation,  and  it  has 
been  suggested  that  shock  consists  in  exhaustion  of  the 
adrenal  bodies.  If  this  is  so,  then  the  use  of  adrenalin 
would  be  clearly  indicated.  At  any  rate,  it  undoubtedly 
does  good,  in  practice. 

Pituitary  Extract  produces  a  much  more  lasting  rise 
of  blood-pressure,  but  it  should  be  avoided  if  there  is 
any  risk  of  reactionary  haemorrhage. 

Accessory  methods  of  improving  the  cranial  circula- 
tion are — raising  the  foot  of  the  bed,  and  bandaging  the 
limbs  firmly  over  hot  wool. 

Other  cardiac  stimulants  that  may  be  tried  are : 
Caffeine-sodio-salicylate,  grs.  ij ;  10  °/Q  Camphorated  Oil, 
n\_  x ;  or  Ernutin,  1  c.c. 

When  the  abdomen  has  been  opened,  and  there  is  no 
sepsis,  fluid  may  be  rapidly  administered  by  pouring  in 
about  a  pint  of  saline  before  sewing  up. 

Two  precautions  must  be  taken  in  the  use  of  salines 
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in  severe  shock.     Firstly,  if  the  heart  be  excessively 
stimulated,  it  will  be  all  the  more  liable  to  collapse  j 


later  on ;  and  secondly,  if  the  circulation  be  overloaded 
with  fluid,  the  excess  will  be  excreted  where  the  capil- 
lary tension  is  lowest,  i.e.  into  the  bases  of  the  lungs, 
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and  there  will  be  great  risk  of  the  so-called  "  hypostatic 
pneumonia,"  which  is  really  a  bacterial  infection  of  a 
stagnant,  water-logged  lung. 

5.  Yandell  Henderson  has  advanced  the  view  that 
shock  is  due  to  the  washing-out  of  C02  from  the 
medullary  circulation.  The  rational  treatment  would 
therefore  be  to  give  carbon  dioxide,  which  may  be 
effected  either  by  making  the  patient  re-breathe  with  a 
Clover's  apparatus,  or  by  the  administration  of  saline 
solution  saturated  with  carbon  dioxide  gas.  Personally, 
we  have  no  experience  of  either  method. 

Bainbridge,  of  New  York,  has  advocated  intra- 
peritoneal  injection  of  oxygen  gas.  It  appears  that  the 
real  value  of  the  method  lies  in  the  elastic  pressure 
that  is  exerted  on  the  splanchnic  vessels,  rather  than 
in  the  special  virtues  of  the  oxygen.  A  non-absorbable, 
inert  gas  such  as  nitrogen  would  therefore  act  still 
better,  though  it  still  remains  to  be  proved  that  the 
method  is  superior  to  the  old-fashioned  firm  abdominal 
binder. 


CHAPTER  V 

WOUND-TREATMENT  GENERALLY 

THE  Materials  usually  employed  in  the  dressing  of 
wounds  include  Gauze,  Lint,  Wool,  and  various  kinds 
of  Bandages.  Each  of  these  must  be  discussed  in 
turn. 

Gauze  is  a  loosely- woven  cotton  material,  which 
serves  the  purpose  of  a  surgical  dressing  admirably, 
as  it  is  very  soft,  absorbent,  comfortable,  and  cheap. 
In  the  treatment  of  dry  aseptic  wounds  it  is  often  used 
in  the  form  of  "  Pads,"  i.e.  in  layers  of  twelve  or  more 
thicknesses,  dry-sterilised  by  superheated  steam.  A 
somewhat  thicker,  firmer  pad  may  be  made  by  using 
Bandage-cloth  instead  of  gauze  ;  this  is  a  cotton  mate- 
rial also,  but  rather  more  like  muslin;  it  is  well  to 
wash  it  before  making  the  pads,  to  get  rid  of  the  dress- 
ing in  it,  which  otherwise  renders  them  rather  harsh  to 
the  skin.  A  cheaper  plan  consists  hi  simply  wrapping 
a  thin  layer  of  absorbent  cotton-wool  in  gauze  or 
bandage-cloth,  and  turning  in  the  edges.  Or  a  single 
thickness  of  Gamgee  Tissue  may  be  used,  and  serves 
the  same  purpose.  Gauze  may  be  used  either  plain  or 
medicated  with  some  antiseptic :  those  most  commonly 
employed  are  Cyanide  of  Zinc  and  Mercury,  3  % ;  lodo- 
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form,  5  % ;  Sal  Alembroth,  and  Boric  Acid.  Of  these, 
the  first  is  the  most  generally  useful:  the  cyanide  is 
exceedingly  effective  in  destroying  the  infecting  organ- 
isms, whilst  at  the  same  time  it  is  practically  non- 
poisonous,  and  has  very  little  destructive  effect  upon 
the  living  tissue-cells  of  the  host.  lodoform,  on  the 
other  hand,  is  not  a  good  antiseptic ;  it  has  very  little 
destructive  effect  upon  micro-organisms,  some  of  which, 
indeed,  can  actually  grow  upon  it,  as  upon  a  culture- 
medium.  Nor  is  it  free  from  deleterious  effect  upon 
the  host,  for  to  some  persons  iodoform  has  a  high 
toxicity.  Lastly,  it  is  an  expensive  drug.  However, 
many  surgeons  still  think  that  it  has  a  specially  power- 
ful destructive  effect  upon  the  tubercle  bacillus,  so  that 
it  is  employed  by  them  in  dressing  these  cases.  And  it 
is  undoubtedly  a  good  deodorant,  so  that  it  is  a  pleasant 
preparation  to  employ,  even  if  not  a  very  effective  one, 
in  the  treatment  of  an  offensive  wound.  Boric  gauze  is 
only  used  when  it  is  desired  to  have  a  particularly  mild, 
non-irritating  antiseptic:  for  most  purposes  cyanide 
gauze  answers  quite  well. 

Plain,  i.e.  non-medicated,  gauze  may  be  sterilised 
either  by  superheated  steam,  when  it  is  used  dry,  or 
by  boiling  it,  and  subsequently  soaking  it  in  some  anti- 
septic solution.  Medicated  gauzes  cannot  be  steamed 
or  boiled,  as  the  heat  volatilises  all  the  drug  with  which 
they  are  impregnated,  and  so  renders  them  inert. 
They  must  simply  be  cut  into  pieces  of  suitable  size, 
and  then  be  soaked  for  at  least  a  week  before  use  in  a 
suitable  antiseptic  lotion.  Formalin  (1  in  250),  or  satur- 


WOUND-TREATMENT  GENERALLY        77 

ated  Boric  Acid  solution,  is  often  employed  for  this 
purpose,  the  bulk  of  the  solution  being  squeezed  or 
washed  out  before  the  gauze  is  applied  to  the  wound. 

Cotton-wool  is  employed  not  merely  to  cover  the 
inequalities  of  the  dressing  and  render  it  more  com-  , 
fortable,  but  also  to  render  it  germ -proof.  A  layer  of 
wool  about  half  an  inch  thick  is  absolutely  impassable 
to  all  ordinary  organisms,  and  therefore  a  sufficient 
amount  should  always  be  employed  to  insure  this  . 
being  effected.  Moreover,  the  wool  serves  to  absorb 
any  blood  or  other  discharge  that  may  penetrate  the 
gauze.  There  are  two  kinds  of  cotton-wool  on  the 
market,  the  absorbent  and  the  non-absorbent;  the 
latter  is  only  suitable  for  splint-padding  and  the  like, 
and,  if  desired,  a  cheap  unbleached  quality  can  be  ob- 
tained, the  so-called  "  grey  "  wool.  For  wound-dressing, 
absorbent  white  wool  should  always  be  used. 

Wool,  like  gauze,  can  be  bought  either  plain  or  medi- 
cated ;  cyanide  and  sal  alembroth  are  the  drugs  most 
commonly  employed,  though  salicylic  acid,  sublimate, 
boric  acid,  carbolic,  and  iodoform  wools  are  also  obtain- 
able. Before  use,  the  wool  should  be  wrapped  between 
layers  of  sheeting  or  towelling,  and  carefully  heated 
over  a  radiator.  (An  open  fire  is  dangerous,  for  obvious 
reasons.)  The  object  of  this  heating  is  not  merely  to 
dry  the  wool ;  it  also  makes  it  swell  up  to  about  three 
times  its  ordinary  thickness,  making  it  go  much  fur- 
ther, and  rendering  it  much  more  comfortable  and 
elastic. 

If  the  wool  is  not  sterilised,  a   fairly  thick  gauze 
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dressing  must  be  placed  underneath,  to  prevent  infec- 
tion of  the  wound  from  the  septic  wool.  But  if  the 
wool,  as  well  as  the  gauze,  is  sterilised,  a  much  thinner 
dressing  will  suffice.  Care  must  be  taken,  however,  not 
to  re-sterilise  the  wool  too  often,  if  it  is  not  all  used, 
for  the  repeated  steaming  makes  it  very  lumpy  and 
brittle. 

Bandages  are  discussed  in  the  chapter  on  Bandaging 
(p.  111). 

The  Lotions  that  are  used  in  wound-dressing  are  of 
three  kinds,  viz.  the  antiseptic,  the  aseptic,  and  the 
stimulating. 

The  Antiseptic  Lotions  commonly  employed  are : 

Hydrarg.  Perchlor.  ("Corro^    .  0/ 

sive  Sublimate  ")  j 

Hydrarg.  Biniod.,  watery  or^ 

spirituous  solution 

Ac.  Carbol.  (Phenol)   .        .     1  in  20     =5-0% 
Ac.  Borici,  saturated  solution. 
Formaldehyde  (Formalin)  .     1  in  250  =   -4  % 
Hydrogen  Peroxide,  about  4-volume. 
Potass.  Permang.         .        .     1  in  1000=  1% 
Lysol 1  hi  50     =2*0% 

Each  of  these  has  its  own  special  sphere  of  utility. 
Mercurial  solutions  are  exceedingly  effective  antiseptics, 
but  they  should  never  be  used  for  sterilising  steel  in- 
struments, as  the  mercury  becomes  deposited  upon 
them  and  destroys  them.  Also,  Hyd.  Perchlor.  is  pre- 
cipitated by  any  albuminous  fluids,  so  that  it  is  speedily 
rendered  inert  by  contact  with  blood  or  any  inflamma- 
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tory  exudate,  and  should  not  be  used  when  these  are 
present.  Moreover,  it  is  somewhat  poisonous,  and  is 
therefore  inappropriate  for  syringing  purposes.  Bin- 
iodide  of  Mercury  is  more  expensive  than  perchloride, 
but  it  is  not  precipitated  by  albuminous  substances, 
and  is  a  rather  more  efficient  antiseptic. 

Carbolic  acid  has  the  advantage  that  it  exerts  a 
mildly  anaesthetising  effect,  especially  when  it  is  applied 
to  mucous  membranes.  It  is  therefore  particularly 
useful  for  syringing  painful  surfaces,  such  as  those  of 
the  pharynx,  after  tonsillectomy.  For  this  purpose  it 
should  not  be  employed  in  greater  concentrations  than 
1  in  100,  or  at  most  1  in  80.  Also,  it  must  be  remem- 
bered that  carbolic  acid  is  poisonous  if  absorbed,  and 
that  many  persons  absorb  it  very  readily ;  indeed,  they 
exhibit  quite  an  idiosyncrasy  to  it,  and  the  classical 
symptoms  of  coma  and  black  urine  quickly  appear. 
Therefore  carbolic  lotion  should  never  be  employed  for 
syringing  out  a  cavity,  nor  for  application  to  a  super- 
ficial wound,  if  it  is  at  all  extensive.  Again,  it  must 
be  an  absolute  rule  never  to  apply  wet  carbolic  dress- 
ings and  leave  them  covered  for  any  length  of  time, 
even  to  the  unbroken  skin :  in  bygone  days,  when  car- 
bolic lotion  was  the  routine  antiseptic  for  compressing, 
cases  of  gangrene  from  this  cause  were  of  frequent 
occurrence.  For  the  same  reason,  carbolic  lotion,  even 
in  considerable  dilution,  should  not  be  used  for  cleansing 
dirty  scalps,  but  Lysol  or  some  other  safe  antiseptic. 

Boric  acid  is  a  feeble  antiseptic,  but  is  non-irritating ; 
it  is  the  best  drug  to  use  when  a  mild  preparation  is 
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required,  as  in  washing  out  an  eye,  or  an  inflamed 
bladder. 

Formalin  is  a  40  %  solution  of  Formaldehyde  in 
water.  It  is  a  very  powerful  antiseptic,  but  is  apt  to 
sting  somewhat,  especially  if  applied  to  a  raw  surface 
in  concentrations  of  more  than  1  in  500.  It  is  too 
irritating  to  be  used  at  all  on  mucous  membranes,  but 
as  an  application  to  wounds  of  the  connective  tissues, 
and  in  all  granulating  wounds,  it  is  excellent.  It  has 
a  hardening  and  coagulating  effect  upon  all  exudate 
and  protein  material,  so  that  it  is  a  good  astringent 
and  stimulant.  It  may  be  employed  with  advantage 
on  weak  but  exuberant  granulations.  The  vapour, 
also,  of  formalin  is  antiseptic.  Catheters  and  drainage 
tubes  are  often  sterilised  by  exposure  for  twenty-four 
hours  or  more  to  the  action  of  the  vapour  produced  by  a 
few  drops  of  the  pure  liquid,  enclosed  in  a  glass  tube : 
or  else  tablets  of  compressed  para-formaldehyde  may  be 
employed  in  the  same  way.  Surgical  instruments,  if 
well  polished,  can  also  be  prepared  by  this  method,  but  it 
must  be  remembered  that  it  takes  a  perceptible  time 
for  sterilisation  to  be  effected,  so  that  the  process  is 
unsuitable  if  the  instruments  are  wanted  for  several 
dressings  in  succession.  Lastly,  formalin  vapour  is 
much  used  for  room-sterilisation,  either  by  vaporising 
the  pure  liquid,  or  by  spraying  a  solution  of  it  about. 

Lysol  is  made  by  dissolving  coal-tar  derivatives  in 
soap  solution.  It  is  a  very  powerful  antiseptic,  having 
about  five  times  as  much  action  as  a  solution  of  carbolic 
acid  of  equivalent^strength ;  it  is  not  very  poisonous ; 
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it  does  not  rust  instruments  immersed  in  it,  and  it  does 
not  coagulate  albumen.  Being  a  soapy  solution,  it 
removes  grease  thoroughly,  and  thus  enables  the  anti- 
septic elements  in  it  to  get  at  the  organisms  beneath : 
herein  lies  its  great  advantage  over  all  watery  anti-  //%• 
septics^  which,  on  a  greasy  surface,  never  "get  at"  the  '^ 
germs  at  all.  It  is  therefore  particularly  suitable  for  use 
in  all  rough-and-ready,  first-aid  dressings,  in  addition 
to  being  employed  for  all  general  antiseptic  purposes. 
It  has  one  disadvantage,  however,  and  that  is,  that  it 
severely  irritates  some  persons'  skins,  even  in  dilute 
solution;  this  "Lysol-rash"  maybe  avoided  to  a  cer- 
tain extent  by  making  up  the  lotion  with  rain-water  or 
distilled  water,  and  adding  glycerine  to  it,  in  the  pro- 
portion of  about  eight  fluid  ounces  to  the  gallon.  For 
all  ordinary  purposes,  Lysol  is  used  as  a  one  per  cent, 
solution,  but  for  douching  and  the  like,  half  per  cent, 
is  strong  enough. 

Potassium  Permanganate  is  seldom  employed,  except 
for  uterine  or  urethral  irrigation,  for  it  stains  all  organic 
tissues,  including  the  surgeon's  fingers,  and  the  bed- 
clothes, a  dark  brown  colour.  But  it  is  an  efficient 
oxidising  antiseptic,  and  is  very  portable,  as  a  bottle 
of  crystals  can  be  easily  carried  in  a  bag,  and  a  tea- 
spoonful,  put  into  a  pint  of  water,  makes  a  very  strong 
lotion.  The  resulting  stain  can  be  removed  by  treat- 
ment with  oxalic  acid  solution. 

Peroxide  of  Hydrogen  is  the  best  lotion,  by  far,  for 
use  in  all  septic  cases.  When  applied  to  blood,  pus,  or 

any  such  albuminous  material,  it  effervesces  violently, 
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giving  off  bubbles  of  nascent  oxygen.  These  not  only 
destroy  the  micro-organisms  by  oxidation,  but  also 
carry  out  all  the  debris  and  bloodclot  from  the  wound, 
simply  as  a  mechanical  result  of  the  bubbling  up  of 
the  gas.  The  injection  of  peroxide  into  an  abscess 
cavity  produces  much  the  same  result  as  the  removal 
of  the  cork  from  a  soda-water  bottle.  Further,  when 
all  the  oxygen  has  been  given  off,  nothing  but  pure 
sterile  water  remains  in  the  wound,  and  no  trace  of 
poisonous  or  irritating  antiseptic.  The  advantage  of 
this  is  obvious  in  the  case  of  large  cavities  from  which 
considerable  absorption  might  take  place. 

One  slight  word  of  warning  must  be  mentioned  in 
connection  with  the  use  of  peroxide  for  syringing 
abscesses,  and  that  is,  that  very  free  exit  must  always 
be  provided  for  the  gas  and  discharges.  Otherwise, 
the  pressure  within  the  cavity  may  rise  to  such  an 
extent  that  the  wall  will  be  ruptured,  or  possibly  an 
embolus  will  be  driven  from  one  of  the  veins.  The 
importance  of  this  in  connexion  with  localised  abdo- 
minal abscesses  is  obvious.  Care  should  therefore  be 
taken  not  to  thrust  the  nozzle  of  the  syringe  too 
firmly  into  the  mouth  of  the  sinus,  and  never  to  inject 
a  second  quantity  of  fluid  until  the  first  has  been 
returned. 

Hydrogen  Peroxide  is  sold  commercially  hi  two 
strengths,  "  Ten- Volume,"  and  "Twenty- Volume." 
This  means  that  if  the  solution  were  boiled,  ten  or 
twenty  times  its  volume  of  gas  would  be  evolved.  The 
strengths  correspond  to  about  3  %  and  6  %  of  pure  Per- 
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oxide  of  Hydrogen.  The  solution  should  be  kept  in 
stone  bottles,  well  filled  and  stoppered,  and  placed  in 
the  dark :  glass  bottles,  and  daylight,  have  a  deleterious 
effect  upon  it,  so  that  in  a  short  time  it  becomes  very 
much  weaker  than  the  stated  strength.  For  most  pur- 
poses, about  one  part  of  10-volume  peroxide  to  three 
or  four  parts  of  boiled  water  is  a  suitable  strength  to 
employ.  As  a  mouth-wash,  and  for  eye  or  ear  drops, 
5-volume  solution  may  be  used. 

Much  of  the  peroxide  of  commerce  contains  a  certain 
amount  (and  sometimes  a  considerable  amount)  of  sulphuric 
acid,  an  impurity  which  results  from  the  mode  in  which  the 
drug  is  manufactured.  This  makes  the  solution  sting  to 
an  unpleasant  eztent  when  it  is  placed  in  contact  with  a  raw 
wound.  The  way  to  avoid  this  is  to  shake  the  peroxide  up 
with  a  small  quantity  of  chalk  or  whiting  in  a  bottle,  let  the 
chalk  settle  down,  and  then  filter  off  the  clear  peroxide  for  . 
use.  It  will  then  be  quite  neutral  and  non-irritating,  but  it 
will  ho  longer  keep  for  any  length  of  time,  so  that  a  fresh  lot 
must  be  prepared  for  every  day's  dressings.  Another  way  is  ' 
to  use  the  pure  100  %  "  Perhydrol "  made  by  Merck.  This  is 
prepared  by  a  different  process,  and  is  acid-free  ;  a  few  drops, 
added  to  some  sterile  water,  give  a  reliable,  neutral  solution, 
and  the  concentrated  Perhydrol  keeps  well. 

Lastly,  peroxide  possesses  one  other  advantage,  and 
that  is,  that  it  exerts  a  marked  haemostatic  power ;  this 
is  particularly  useful  in  nasal  surgery  and  in  operations 
upon  bones;  in  the  course,  for  instance,  of  a  mastoid 
operation,  all  the  oozing  will  cease  if  the  wound  be 
plugged  for  a  few  moments  with  a  gauze  strip  soaked 
in  peroxide  lotion.  Also,  for  removing  dried,  blood- 
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stained  dressings,  nothing  is  better  than  a  preliminary 
soaking  in  peroxide,  after  which  the  moist  part  will 
come  away  quite  painlessly,  if  no  force  is  employed,  and 
leave  a  clean  surface  behind. 

The  Aseptic  Lotions  commonly  used  are  Normal, 
Isotonic,  or  "Physiological"  Saline  Solution,  and  Locke's 
Solution.  The  former  consists  of  0-9  °/Q  Sodium  Chloride 
dissolved  in  hard  tap-water.  It  is  essential  that  tap- 
water  should  be  used,  and  not  soft  or  distiUed  water,  as 
the  hard  water  contains  calcium  salts  that  are  indis- 
pensable to  the  proper  working  of  the  heart.  Further, 
it  should  be  noted  that  the  0*75  °/Q  solution,  so  commonly 
employed  in  physiological  laboratories,  is  unsuitable 
for  use  with  human  tissues,  as  it  is  not  isotonic :  0'75  °/Q 
solution  is  isotonic  with  the  tissues  of  the  frog,  and  not 
of  mammals. 

Locke's  Solution  contains  the  appropriate  amounts  of 
calcium  and  potassium  salts,  as  well  as  of  dextrose,  in 
order  to  render  the  artificial  plasma  as  close  an  imita- 
tion as  possible  of  the  normal  human  product.  It  is 
obviously  preferable  for  intravenous  infusions,  but  for 
the  ordinary  purposes  of  a  surgical  lotion,  normal 
saline  solution  is  quite  accurate  enough  if  made  with 
tap- water.  Moreover,  Locke's  Solution  does  not  keep 
well.  For  the  formula,  see  p.  69. 

Sterile  Distilled  Water  is  never  used  as  a  wound- 
lotion,  but  a  small  supply  should  be  kept  in  every 
well-appointed  ward  and  theatre,  for  dissolving  such 
drugs  as  silver  nitrate,  novocaine,  and  salvarsan,  which 
are  precipitated  by  tap-water. 
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Aseptic  Lotions,  inasmuch  as  they  possess  no  germi- 
cidal  power  whatever,  must  always  be  mixed  and 
handled  in  sterilised  vessels.  This  fact  must  always 
limit  somewhat  their  employment  for  general  wound- 
dressing,  as  it  presupposes  an  unlimited  supply  of 
sterile  basins  and  measures  in  the  case  of  a  large 
hospital.  But  if  metal  basins  be  used,  they  can  be 
rapidly  and  effectively  sterilised  by  pouring  a  few  drops! 
of  spirit  into  them,  and  igniting  it.  This  method  off 
"flaming"  is  all  too  little  known;  it  is  handy,  quick, 
and  perfectly  reliable. 

The  best  way  to  sterilise  and  preserve  saline  solutions  is 
as  follows : 

Into  a  large  chemical  flask  place  the  requisite  amount  of 
sodium-chloride  and  other  constituents,  and  fill  it  up  with 
tap-water,  which  may,  if  desired,  be  previously  boiled  or 
passed  through  a  Berkfeld  Filter.  Then  cover  the  mouth  of 
the  flask  with  one  layer  of  plain  white  gauze  and  a  rubber 
cap.  (These  rubber  caps  can  be  bought  at  any  scientific 
apparatus  maker's.)  Place  the  whole  thing  over  a  Bunsen 
burner,  and  boil  for  twenty  minutes.  As  the  contents  cool, 
a  partial  vacuum  is  created  in  the  interior  of  the  flask,  but 
the  layer  of  gauze  beneath  the  rubber  cap  allows  just  enough 
air  to  leak  in  to  prevent  the  flask  collapsing,  without  impair- 
ing its  sterility. 

Another  makeshift  way  is  to  plug  the  mouth  of  the  flask 
with  a  bandage,  care  being  taken  not  to  fill  the  flask  so  full 
that  the  solution  can  touch  the  plug  when  it  boils. 

The  Stimulating  Lotions  that  are  used  are  Lotio 
Rubra  (which  contains  2  %  of  Sulphate  of  Zinc,  coloured 
with  a  small  amount  of  Tinct.  Lavandulse  Co.),  1  in  500 
Formalin,  and  weak  Silver  Nitrate  solution,  e.g.  about 
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1  °/o.  To  promote  osmosis  and  increased  lymphatic 
flow  through  an  indolent  wound,  Wright's  Solution, 
or  a  hypertonic  saline  solution,  is  sometimes  used. 
Wright's  Solution  contains  1*5%  Sodium  Citrate  and 
0-8  °/Q  Sodium  Chloride  in  sterile  tap- water. 

Various  Antiseptic  Powders  are  occasionally  em- 
ployed as  a  dry  dressing  for  superficial  wounds, 
lodoform,  and  various  inodorous  iodine  derivatives, 
such  as  lodol  and  Aristol,  may  be  used.  A  composition 
of  equal  parts  of  boric  acid,  zinc  oxide,  and  starch  is 
useful,  and  so  is  a  mixture  of  1  part  of  calomel  with 
4  parts  of  boric  acid  or  talc.  We  have  also  had  ex- 
cellent results,  in  the  way  of  rapid  epithelialisation,  with 
a  proprietary  powder  known  as  "  Vitogen." 

Ointments  should  never  be  used  in  the  treatment 
of  a  septic  wound,  as  they  are  themselves  essentially 
septic,  from  the  mode  in  which  they  are  prepared,  and 
also,  by  their  greasy  nature,  they  prevent  a  free 
discharge  from  the  wound.  They  may  be  properly 
employed,  however,  after  the  skin-edges  have  firmly 
united,  either  to  remove  a  small  amount  of  scab 
adherent  to  the  needle-punctures,  or  to  soften  the  skin 
when  it  has  become  sodden  and  cedematous  after  much 
wet-dressing.  For  the  former  purpose  a  soft,  inabsorb- 
able  ointment,  such  as  Hydrarg.  Ox.  Flav.,  is  the  best ; 
it  should  be  applied  spread  upon  old  linen  (not  lint, 
which  is  too  hot  and  heavy).  For  a  dry  or  a  sodden 
skin,  an  ointment  with  a  lanoline  base  is  better,  and 
if  it  contains  some  glycerine,  it  will  keep  moist  all  the 
better,  e.g. : 
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Adip.  Lanae  Hydros.          .        ,        .  5  j 

Paraff.  Moll.  Alb 3j 

Glycerin! 3  j  ss 

Sap.  Dur. 3  ss 

Aq.  Rosse 5  j 

For  any  ordinary  skin  wound,  where  a  mildly  antiseptic 
ointment  is  preferred,  the  best  all-round  application 
is  Ung.  Hydrarg.  Ox.  Flav.  For  babies,  Ung.  Ac. 
Borici  is  better.  For  stimulating  the  growth  of  epi- 
thelium, the  preparation  known  as  "Scarlet-red"  is 
excellent;  an  ointment  containing  2  to  4%  of  this 
substance  may  be  used,  or,  better  still,  the  colourless 
active  principle,  in  the  same  dilution.  Care  should  be 
taken  that  it  is  applied  only  to  the  raw  area,  and  not  to 
the  skin  around,  as  it  is  intensely  irritating.  Nor  should 
it  be  used  if  an  ulcer  shows  any  tendency  to  overgrowth 
at  the  edges,  lest  it  give  rise  to  an  epithelioma. 

Having  now  discussed  at  length  the  various  materials 
that  are  used  in  wound-dressing,  we  will  now  describe 
in  detail  the  technique  of  dressing  aseptic  and  septic 
wounds. 

Screens  having  been  placed  round  the  bed,  and  a 
dirty-dressing  bowl  upon  the  floor,  out  of  sight  of  the 
patient,  the  instruments  will  be  transferred  with  steri- 
lised forceps  from  the  water  in  which  they  have  been 
boiling  to  a  basin  of  Lysol  or  other  antiseptic.  (In  the 
case  of  scissors  and  other  cutting  instruments,  it  isi 
better,  if  there  is  time,  to  sterilise  them  by  prolonged 
immersion  in  alcohol,  instead  of  boiling  them,  which 
blunts  the  edge  and  spoils  the  temper  very  rapidly.) 
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The  clean  dressings,  wool,  bandages,  safety-pins,  and 
everything  else  that  might  be  required,  are  then  placed 
upon  the  dressing-waggon,  a  warmed  mackintosh  is 
slipped  under  the  patient,  and  the  old  dressing  is  re- 
moved, all  except  the  layer  that  immediately  covers 
the  wound.  The  dresser  then  cleanses  his  hands  and 
arms,  as  high  as  the  elbows,  just  as  for  an  operation : 
the  nails  should  be  cut  short,  and  plenty  of  scrubbing 
with  soap  and  hot  water  should  follow,  particular  atten- 
tion being  paid  to  the  nail-folds  and  the  clefts  between 
the  fingers.  The  best  sterilising  medium  is  liquid  Ether 
Soap,  a  little  of  which  should  be  poured  on  to  the 
boiled  nailbrush  employed.  After  about  five  minutes' 
scrubbing,  the  hands  should  be  soaked  in  antiseptic, 
and  then  the  dressing  may  be  begun. 

The  succeeding  stages  will  vary,  according  as  the 
wound  is  septic  or  aseptic.  First,  as  being  the  simplest, 
we  will  describe  the  mode  of  performing  the  first  dress- 
ing in  an 

(1)  Aseptic  Operation  Case. 

The  dressing  covering  the  wound  should  be  removed 
by  the  nurse,  or,  if  the  dresser  is  working  unassisted, 
by  means  of  a  pair  of  forceps,  which,  being  now  con- 
taminated, must  be  set  aside  and  not  used  again.  Some 
care  is  required  in  removing  the  deep  dressing,  as  the 
stitches  may  be  entangled  in  it,  or  it  may  be  stuck 
to  the  skin.  In  the  latter  case,  remember  that  it  hurts 
less  if  the  skin  be  peeled  ofi'  the  dressing  than  vice 
versd.  If  sterile  towels  are  to  be  employed,  these 
should  now  be  placed  all  around  the  wound.  The 
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stitches  should  next  be  inspected,  and  the  skin  im- 
mediately adjacent  to  them.  There  should  be  no 
redness  or  swelling,  nor,  on  gentle  palpation,  should 
the  wound  be  tender.  If  these  signs  are  present,  it 
probably  means  that  a  certain  amount  of  sepsis  is 
present.  If,  however,  all  is  quite  well,  nothing  more 
need  be  done  until  the  tenth  day  from  the  operation, 
when  the  stitches  will  need  to  be  removed.  A  clean 
dressing  must  be  applied  in  the  meantime.  Either  a 
plain  dry-sterilised  gauze  pad  may  be  used,  or  a  moist 
gauze  dressing.  If  the  latter,  a  perfectly  clean  pair  of 
forceps  should  be  taken,  and  a  sufficient  supply  of 
cyanide  gauze  taken  from  the  stock-pot  and  placed 
in  a  bowl  of  antiseptic  lotion,  suitably  warmed  and 
diluted  by  the  addition  of  boiling  water.  The  gauze 
is  well  squeezed,  to  drive  out  the  excess  of  the  strong 
lotion  in  which  it  is  stored,  and  then  it  is  unfolded, 
with  as  little  handling  as  possible,  and  laid  smoothly  on 
the  wound,  and  over  a  wide  area  of  the  parts  around. 
Special  care  should  be  taken  to  make  a  wide  dressing, 
when  the  wound  is  in  a  position  where  it  might  easily 
become  exposed,  from  the  movement  or  shape  of  the 
part.  Thus,  in  an  ordinary  appendix  wound,  the  gauze 
should  extend  from  the  right  flank  to  a  point  well 
beyond  the  midline  of  the  body,  and  from  the  level  of 
the  umbilicus  to  beyond  the  fold  of  the  groin.  With  a 
hernia,  the  gauze  should  extend  well  down  upon  the 
upper  part  of  the  thigh,  and  so  on.  It  is  quite  un-  * 
necessary  to  mop  the  wound  over  with  antiseptic,  as  is 
so  often  done,  if  it  is  quite  dry  and  aseptic  :  organisms 
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do  not  spread  or  multiply  at  all  easily  in  dry  surround- 
ings, but  the  reverse  is  true  of  a  wet  wound.  As  long 
as  a  dry  wound  is  satisfactory,  keep  it  dry.  Union  of 
the  skin-edges,  moreover,  is  more  rapid  in  a  dry 
medium,  so  this  is  another  reason  for  using  dry-steri- 

ilised  pads,  or  at  any  rate  for  wringing  out  the  gauze 
as  dry  as  possible.  It  must  be  an  absolutely  invariable 
rule  that  only  freshly-boiled  instruments,  that  have 
not  been  used  for  any  other  purpose,  shall  enter  the 
stock-pot,  and  that  any  dressings  once  removed  shall 
not  be  replaced  in  it,  however  "  clean  "  the  case  under 
treatment  may  seem  to  be.  There  may  be  some  flaw 
in  the  asepsis  somewhere,  and  the  returning  of  infected 
material  to  the  stock-pot  might  infect  a  whole  series 
of  patients,  with  disastrous  results.  The  forceps  that 
are  used  for  touching  the  clean  dressings  should  be 
placed  in  the  same  bowl  as  the  gauze,  and  not  with 
any  instruments  that  have  touched  the  wound.  If  any 
sterile  lint  is  needed  for  wiping  the  stitches,  or  for  any 
other  purpose,  a  sufficient  supply  should  be  taken  from 
the  stock-pot  before  the  dressing  is  begun. 

The  gauze  or  pad  having  been  put  on,  a  layer  of 
white  wool,  at  least  half  an  inch  thick,  is  placed  over 
it,  covering  a  much  wider  area.  This  not  only  absorbs 
discharge  from  the  wound,  if  any,  and  prevents  the 
access  of  micro-organisms  from  without,  but  it  also 
makes  the  dressing  more  comfortable  by  padding  over 
the  bony  prominences.  But  its  most  important  func- 
tion is  that  of  filling  up  all  the  inequalities  in  contour, 
and  so  equalising  the  pressure  of  the  bandage :  thus 
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the  formation  of  pockets  of  serum  or  other  discharges 
beneath  the  skin  is  prevented,  and  aseptic  healing  is 
insured.  Therefore,  it  is  particularly  important  to 
dispose  the  wool  carefully  hi  any  part  of  the  body 
where  certain  areas  are  liable  to  escape  from  pressure, 
e.g.  in  the  supraclavicular  triangle,  in  the  axilla,  just 
beneath  the  angle  of  the  jaw,  and  so  on. 

We  have  said  that  the  stitches  need  not  be  removed, 
in  an  absolutely  aseptic  case,  for  ten  days.  This  repre- 
sents an  average  only.  On  the  face,  provided  that 
there  is  no  great  tension  on  the  part,  skin-stitches  can 
be  safely  removed  in  four  days,  and  if  this  is  done, 
there  will  be  less  liability  to  prolonged  marking  by  the 
stitch-holes.  In  the  neck,  too,  after  a  "  clean  "  opera- 
tion, the  stitches  can  be  taken  out  on  the  fourth  or 
fifth  day,  provided  that  tension  upon  the  freshly-united 
surfaces  be  prevented  for  a  few  days  longer  by  means  of 
plaster,  a  layer  of  collodion,  or  an  appropriate  bandage. 
But  although  the  deep  dressing  may  not  need  changing 
for  ten  days,  the  top  dressing  does ;  clean,  smooth  wool 
should  be  applied  on  the  day  after  the  operation,  and 
the  bandage  should  be  re-applied  as  often  as  it  becomes 
disarranged.  Patients  are  always  restless  after  an 
operation,  and  soon  get  the  dressings  crinkled  up 
and  displaced:  they  appreciate  very  much  the  com- 
fort and  relief  that  they  experience  from  having  them 
re-arranged. 

The  Removal  of  the  Stitches  is  a  little  operation  that 
they  much  dread,  but  they  may  safely  be  assured  that  it 
will  not  hurt  if  it  is  properly  done.  The  instruments 
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required  are  a  pair  of  forceps  and  a  pair  of  sharp,  pointed 
scissors.  (It  is  best  to  keep  one  pair  for  this  purpose 
alone,  and  to  sterilise  them  by  immersion  in  spirit,  and 
never  by  boiling.)  The  knot  should  be  gently  lifted 
by  the  forceps  till  the  part  of  the  suture  that  has  been 
beneath  the  skin  comes  into  view ;  the  latter  is  then 
divided  as  low  down  as  possible  (at  the  point  A),  and 
the  knot  let  go  again.  The  other  side  of  the  stitch  is 
then  caught  up  with  the  forceps  (at  the  point  B),  and 
the  stitch  twisted  out  with  a  rotary  movement  of  the 
wrist,  in  the  direction  of  its  curvature,  and  not  by 

simple  dragging,  which 
/  would  cause  the  cut  end 

'  to  scrape  its  way  all 

through    the     tissues. 

When  all  the  stitches 

FIG.  7.— How  to  Remove  a  Stitch.        ,  ,  ,    , 

have  been  taken  out,  a 

little  spread  ointment  may  be  applied  to  the  skin  to 
soften  and  remove  any  scabs;  or,  if  preferred,  a  piece 
of  dry  boric  lint  may  be  bandaged  on,  and  the  skin 
cleaned  up  in  a  few  days  with  a  little  ether.  After 
this  no  further  dressing  will  be  required  at  all,  unless 
there  is  any  tension  upon  the  skin-edges,  in  which  case 
it  may  be  thought  wise  to  support  it  by  the  application 
of  some  flexible  collodion  or  a  few  lengths  of  strapping. 
In  some  parts  of  the  body  there  is  a  ,considerable 
liability  to  infection  of  the  wound,  even  though  the 
original  wound  was  performed  with  scrupulous  asepsis. 
IThus,  in  breast  cases,  the  sweat-glands  of  the  axilla  are  a 
constant  source  of  infection ;  and  it  is  therefore  necessary 
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to  clean,  dry,  and  powder  the  axillary  tail  of  the  wound 
every  day.  Moreover,  special  care  in  bandaging  is 
necessary  here  in  order  to  prevent  accumulation  of 
serum  in  the  loose  tissue  of  the  axilla,  for  if  it  is  allowed 
to  collect  there,  it  is  almost  certain  to  become  infected. 
In  the  scrotum,  again,  and  to  a  less  extent  in  inguinal 
incisions,  the  same  warning  applies ;  such  wounds 
should,  at  any  rate,  be  inspected  every  few  days.  Should 
there  be  any  evidence  of  inflammation,  as  indicated  by 
redness  and  tightness  of  the  stitches,  one  or  more  of  the 
angriest-looking  should  be  removed,  a  small  gauze  drain 
tucked  in  under  the  skin-edge,  and  a  hot  fomentation 
be  applied.  In  all  probability  it  will  be  found  that  the 
infection  is  merely  a  subcutaneous  one,  or  possibly  that 
it  extends  to  the  muscles,  but  it  is  improbable  that  the 
deep  parts  of  the  wound  are  infected  ;  within  a  few  days 
the  free  drainage  provided  by  the  early  removal  of  one 
or  two  stitches  will  suffice  to  clear  up  the  infection,  and 
the  deep  stitches,  upon  which  the  subsequent  fate  of 
the  incision  depends,  will  be  spared  from  suppuration. 
Next,  we  will  describe  the  mode  of  dressing  a  typical 

(2)  Infected  Wound,  e.g.  an  Abscess. 

In  addition  to  the  instruments  previously  named,  a 
boiled  glass  wound-syringe  will  be  needed,  and  a  pint 
or  so  of  Peroxide  Lotion.  For  most  purposes,  one  part 
of  commercial  ten- volume  peroxide  may  be  mixed  with 
four  or  five  times  as  much  boiled  water.  A  graduated 
metal  jug  or  porringer  is  the  best  vessel  in  which  to 
mix  the  lotion  ;  it  can  be  previously  sterilised  by  flaming 
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or  boiling;  and  then,  if  the  syringe  touches  the  sides 
of  the  vessel,  it  will  not  be  contaminated,  as  invariably 
happens  if  the  syringe  is  placed  in  an  ordinary  round 
dish  with  the  instruments. 

The  first  dressing  having  been  removed,  all  pus  that 
exudes  is  rapidly  mopped  away  with  pieces  of  lint ;  and 
then  the  abscess-cavity  is  syringed  out,  a  suitable  basin 
being  held,  meanwhile,  in  such  a  position  that  all  the 
discharge  from  the  wound  is  caught  in  it,  and  none 
escapes  to  soil  the  patient's  bedding  or  clothes.  In 
awkward  parts  of  the  body,  a  watertight  "join  "  may  be 
made  by  putting  a  little  of  the  used  wool  between  the 
edge  of  the  dish  and  the  body.  The  syringing  must  be 
continued  till  the  fluid  is  returned  colourless,  and  very 
little  bubbling  ensues.  Then  the  wound  should  be 
gently  wiped  out  with  strips  of  lint,  great  care  being 
taken  not  to  break  through  the  abscess-wall  or  any 
protective  adhesions.  In  this  connection  it  may  be 
mentioned  that  it  is  quite  wrong  ever  to  squeeze  an 
abscess.  Such  a  process  is  very  liable  to  result  in 
rupturing  the  wall  and  spreading  the  infection  to  the 
surrounding  tissues,  and  if  the  wound  has  been  properly 
syringed  there  can  be  no  more  pus  in  it  to  be  expelled. 
The  cavity  having  been  duly  cleaned  and  dried,  the 
next  thing  is  to  provide  drainage.  For  this  purpose 
the  rubber  tube  inserted  at  the  original  operation  is 
given  to  the  nurse  to  be  well  washed,  inside  and  out, 
with  cold  water ;  after  which  it  is  rebelled  for  at  least 
ten  minutes,  and  brought  back  immersed  in  lysol  solu- 
tion. This  is  much  the  best  antiseptic  for  the  purpose, 
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for,  being  soapy,  it  acts  as  a  lubricant  during  the  inser- 
tion of  the  tube.  A  still  more  elegant  plan  is  to  anoint 
it  with  a  little  sterilised  vaseline  or  glycerine.  The 
sharp  end  of  the  tube  which  is  to  be  inserted  into  the 
wound  should  be  rounded  off  as  far  as  possible,  and,  if  it 
is  more  than  four  inches  long,  a  few  small  windows 
should  be  cut  in  it  at  the  deeper  part.  The  tube  is 
then  taken  in  sinus-forceps,  and  very  gently  insinuated 
into  its  position  in  the  wound.  It  cannot  be  empha- 
sized too  strongly  that  this  process  of  replacing  the 
tube  is  extraordinarily  painful/and  therefore  that  ex- 
treme gentleness  should  be  used.  The  tube  should 
never  be  forced  in  if  it  will  not  go  easily.  It  should 
be  taken  out  again,  and  the  path  along  which  it  is  to 
travel  carefully  investigated  by  the  use  of  the  probe, 
or,  better  still,  some  blunt-nosed  instrument,  such  as  a 
closed  pair  of  Spencer-Wells  forceps.  Further,  con- 
siderable assistance  can  be  derived  from  putting  the 
patient  in  such  a  position  that  the  muscles  around  the 
sinus  are  relaxed  and  its  lumen  made  as  wide  as  possible. 
For  example,  in  the  case  of  a  wound  in  the  groin,  the 
thigh  should  be  inwardly  rotated,  and  the  hip-joint 
slightly  flexed. 

The  position  occupied  by  the  tube  is  of  the  greatest 
importance.  It  should  lie  amongst  soft  parts,  but  not 
press  upon  any  important  viscus  lest  it  should  ulcerate 
it,  and,  in  the  case  of  a  hollow  organ,  produce  a  fistula. 
Moreover,  it  should  always  extend  to  the  bottom  of 
the  wound,  and  be  so  placed  that  gravity  may  aid  in 
the  escape  of  the  pus. 
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This  is  of  especial  importance  in  connection  with 
abdominal  surgery.  The  most  dependent  part  of  the 
peritoneal  cavity,  when  a  patient  is  lying  flat  upon  his 
back,  is  the  kidney-fossa,  sometimes  known  as  Morri- 
son's Pouch.  Consequently,  in  late  cases  of  peritonitis, 
it  is  usually  here  that  collections  of  pus  will  be  found, 
and  counter-incisions  in  the  loin  are  necessary  for  their 
effective  drainage.  If,  however,  the  case  is  seen  early, 
and  the  patient  placed  in  the  Fowler  position,  any  col- 
lection of  pus  that  forms  will  be  found  in  the  pelvis. 
Theoretically,  this  also  should  be  drained  in  a  down- 
ward direction ;  and  in  females  a  tube  can  be  brought 
out  through  the  posterior  vaginal  fornix.  A  pelvic 
abscess,  too,  that  is  absolutely  bulging  into  the  rectum, 
and  is  well  walled  in  above,  may  be  opened  with  impu- 
nity into  the  bowel — thus  imitating  Nature's  method 
of  cure.  But  even  if  a  tube  be  put  into  the  pelvis,  and 
brought  out  above,  in  an  upward  instead  of  a  down- 
ward direction,  it  nevertheless  serves  a  very  useful 
purpose.  For  it  must  be  appreciated  that  the  essential 
object  of  drainage  is  not  merely  the  escape  of  the  pus, 
but  the  reduction  of  tension  within  the  closed  abscess- 
cavity.  As  long  as  pus  is  under  pressure,  its  toxins  are 
being  absorbed,  and  the  patient  is  being  rendered  ill 
thereby.  But  as  soon  as  the  abscess  is  opened  and 
efficiently  drained,  the  tension  falls  to  zero,  toxin- 
absorption  ceases,  and  the  patient  begins  to  get  well. 
Hah0  a  drachm  of  pus  closed  up  within  an  abscess- 
cavity  will  do  more  harm,  and  cause  more  rise  of  pulse 
and  temperature,  than  a  pint  or  more  that  is  draining 
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freely  away  from  an  open  wound.  It  is  obvious  that  a 
tube,  placed  vertically  into  the  pelvis,  will  serve  to 
abolish  tension  within  an  abscess,  even  though  gravity 
does  not  play  any  part  in  assisting  the  escape  of  the 
pus.  Still,  the  general  rule  holds  good  that,  whenever 
possible,  the  tube  should  be  placed  at  the  bottom  of 
the  wound,  and  downwardly  directed. 

The  tube  having  been  successfully  introduced,  a 
boiled  safety-pin  should  be  passed  through  the  part 
projecting  from  the  wound,  as  near  to  the  skin  as 
possible,  and  the  rest  of  it  cut  off  short.  A  length  of 
gauze  should  be  wound  round  the  tube,  beneath  the 
pin,  and  some  more  placed  above  it,  in  such  a  way  as 
to  prevent  all  pressure  by  the  bandage  upon  the  pin. 

A  rubber  tube  is  always  to  be  preferred  to  a  gauze 
drain,  if  it  is  at  all  possible  to  employ  it.  In  some 
parts  of  the  body,  such  as  the  side  of  the  neck,  it  is 
very  difficult  to  keep  a  short  tube  in  place:  in  these 
cases,  an  excellent  plan  is  to  take  an  ordinary  feeding- 
bottle  teat,  cut  off  the  pointed  end,  so  as  to  make  a 
wide  opening,  and  use  the  remainder  as  a  drainage- 
tube;  the  flange  prevents  its  slipping  into  the  wound 
altogether,  and  the  expanded  "  belly "  prevents  its 
coming  out  of  the  sinus.  Flanged  glass  tubes,  made 
upon  the  same  plan,  are  obtainable  from  the  surgical 
instrument  makers. 

A  strip  of  narrow  gauze  is  often  used  as  a  drain 
where  a  tube  cannot  be  employed,  but  it  is  not  nearly 
so  satisfactory :  whilst  it  remains  moist,  shortly  after 
introduction,  it  acts  as  a  capillary  wick,  and  leads  away 
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the  pus.  But  very  soon  the  thick,  viscous  pus  clogs 
the  meshes  of  the  cotton,  and  the  wick  dries  up,  and 
ceases  to  act  altogether.  Indeed,  not  only  is  it  in- 
effective, but  in  a  sense  it  is  actually  harmful,  for  it 
becomes  a  plug.  Its  sole  function,  in  such  a  case,  is 
to  keep  the  sinus  patent,  i.e.  to  act  as  a  dilator.  '  Z*»«c 

Some  surgeons  are  accustomed  to  combine  the  capil- 
lary action  of  a  gauze  drain  with  the  mechanical  effect 
of  a  tube,  by  putting  a  small  wick  of  gauze  down  the 
centre  of  the  tube :  where  tubes  are  used  for  draining 
the  abdomen,  the  gauze  may.  with  advantage  be  made 
to  project  slightly  beyond  the^end  of  the  tube,  so  as  to 
lessen  the  risk  of  fistula-formation  from  ulceration  of 
a  hollow  viscus.  Another  form  of  drain  which  is  occa- 
sionally employed  is  the  cigarette-drain,  which  consists 
hi  a  roll  of  rubber  sheeting,  and  acts  simply  by  surface- 
capillarity. 

How  long  must  the  drainage  of  a  septic  wound  be 
continued?  It  is  impossible  to  give  a  dogmatic  an- 
swer, in  terms  of  days  or  weeks,  for  it  depends  entirely 
upon  the  nature  of  the  infecting  organism,  and  the 
patient's  powers  of  reaction.  The  vitality  of  all  organ- 
isms is  lowered  by  efficient  drainage,  but  the  various 
kinds  differ  materially  in  their  power  of  survival. 
Thus,  pneumococci  succumb  very  readily,  but  staphy- 
lococci  frequently  persist  for  a  long  time,  and  tubercle 
bacilli  may  not  disappear  for  many  years.  Further, 
different  strains  of  the  same  organism  vary  greatly 
amongst  themselves  in  their  virulence  and  vitality. 
For  example,  the  staphylococci  that  are  found  in  bone 
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lesions,  and  typhoid  bacilli  also,  have  been  known  to 
lie  latent  for  fifteen  or  twenty  years,  and  then  become 
awakened  to  fresh  activity.  In  other  cases,  organisms 
of  identical  morphological  appearance  will  die  out  after 
a  few  weeks'  drainage. 

Theoretically,  then,  one  should  continue  drainage 
till  the  vitality  of  the  organisms  has  been  exhausted. 
In  some  instances  it  is  worth  while  to  test  the  discharge 
bacteriologically,  as,  for  instance,  in  the  case  of  infected 
gall-bladders,  where  it  is  a  useful  rule  that  the  tube 
should  be  left  in  until  the  discharge  remains  sterile 
upon  bacteriological  cultivation.  But  it  is  not  neces- 
sary, generally  speaking,  to  wait  till  every  single  living 
organism  has  died.  All  that  one  requires  is  that  most 
of  them  should  have  perished :  the  remainder  can  then 
be  safely  left  to  the  patient's  antibacterial  powers.  In 
other  words,  his  opsonic  index  must  be  higher  than  the 
resisting  powers  of  the  infecting  germs.  It  is  rarely 
necessary,  however,  to  make  use  of  any  elaborate 
laboratory  investigation  in  order  to  know  when  this 
state  of  affairs  has  been  arrived  at :  one  relies  upon  the 
simple  clinical  appearance  of  the  wound.  As  soon  as 
the  pus  becomes  less  in  amount,  the  granulations  pro- 
fuse and  healthy,  and  both  the  local  signs  of  inflam- 
mation and  the  general  condition  of  the  patient  begin 
to  show  an  improvement,  so  soon  one  knows  that  the 
patient  is  getting  the  better  of  the  organism,  and  the 
necessity  for  drainage  is  diminishing.  But  it  is  very 
necessary  that  the  wound  should  heal  up  from  the 
bottom,  in  order  that  no  pockets  of  pus  may  collect  in 
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the  deep  parts,  and  give  rise  to  a  persistent  sinus. 
Therefore,  the  best  plan  is  to  shorten  the  tube  a  little 
every  day;  in  proportion  as  the  wound  grows  shallower, 
and  as  the  sides  fall  together,  a  narrower  bore  may  be 
employed.  When  the  discharge  has  become  trivial  in 
amount,  the  tube  may  be  replaced  by  a  wick  of  gauze, 
but  the  objection  previously  raised  to  gauze  drainage 
(that  it  tends  to  dry  up,  and  become  a  plug  rather 
than  a  drain),  should  be  constantly  borne  in  mind. 
The  presence  of  the  rubber  tube  in  the  wound  irritates 
it  to  a  certain  extent,  and  promotes  the  formation  of 
granulations  along  its  track.  But  it  is  a  mistake  to 
suppose  that  the  tube  is  actually  keeping  up  the  sup- 
puration, and  that,  where  there  is  deep  suppuration  hi 
a  wound,  the  early  removal  of  the  tube  may  help  to 
arrest  it.  On  the  contrary,  it  is  much  more  likely  to 
lead  to  pocketing  of  pus,  the  superficial  parts  falling 
together  before  the  deep  parts  have  "dried  up";  the 
result  will  be,  that  the  pus  will  track  about  in  various 
directions,  and  eventually  work  its  way  to  the  surface 
and  escape  by  numerous  sinuses.  Altogether,  much 
more  time  will  be  wasted  than  would  have  been  the 
case  if  the  tube  had  been  left  in  place  for  a  few  days 
longer. 

As  a  general  principle,  it  may  be  taken  as  correct 
that  in  the  soft  parts,  which  fall  together  readily,  and 
are  fairly  vascular,  drainage  will  be  required  only  for 
a  short  time:  in  hard  tissues,  which  cannot  collapse, 
and  in  spongy  tissues,  in  which  organisms  can  lie 
latent  for  a  long  time,  the  use  of  the  tube  may  be  very 
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protracted.  Thus,  in  the  case  of  an  empyema  thoracis, 
it  is  notoriously  difficult  to  secure  rapid  healing  of  the 
wound,  simply  because  it  can  only  take  place  as  the 
result  of  the  re-expansion  of  the  lung,  and  the  growth 
of  granulations  upon  the  pleura ;  the  chest-wall  cannot 
fall  in  to  any  great  extent,  especially  in  adults.  Hence 
it  is  necessary  that  a  tube  should  be  kept  in  for  a 
considerable  time,  even  if  it  only  just  project  within 
the  pleural  cavity;  if  the  skin- wound  be  allowed  to 
close  too  soon,  the  pus  will  be  pent  up,  and  will  travel 
in  every  direction  within  the  chest,  giving  rise  to  re- 
peated re-collections.  In  the  case  of  chronic  osteomy- 
elitis of  the  long  bones,  and  in  central  osteitis,  again, 
protracted  drainage  is  always  essential :  as  long  as  the 
wound  is  kept  open,  no  trouble  occurs;  but  as  soon 
as  it  is  allowed  to  close,  there  is  very  great  likelihood 
that  the  few  organisms  lying  latent  in  the  bone  cancelli 
will  be  awakened  to  activity,  and  that  fresh  suppura- 
tion and  sinus-formation  will  occur.  For  cases  of  this 
kind,  where  prolonged  drainage  is  required,  tubes 
made  of  metal  are  particularly  suitable:  silver  tubes 
are  the  best,  but  aluminium  answers  very  well  as  a 
substitute. 

Even  healthy  granulations  always  exude  a  small 
amount  of  pus,  so,  to  absorb  this,  as  well  as  to  stimulate 
their  growth,  and  ease  the  pain  in  the  inflamed  part, 
it  has  become  customary  to  dress  the  bulk  of  septic 
wounds  with  Fomentations. 

These  are  medicated  with  various  substances,  of 
which  the  most  usual  is  boric  acid.  To  make  a  Hot 
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Boracic  Fomentation  (familiarly  abbreviated  "  H.B.F."), 
take  a  double  thickness  of  boric  lint,  of  appropriate 
size,  roll  it  up  loosely  in  a  strong  glass-cloth  or  a  piece 
of  stout  holland,  and  immerse  it  in  boiling  water.  Cut 
out  a  piece  of  gutta-percha  tissue  or  oiled  paper  of 
the  same  size,  or  rather  smaller,  and  a  thick  piece  of 
wool,  half  an  inch  larger  in  every  direction.  When 
everything  is  quite  ready,  wring  out  the  lint  as  dry  as 
possible,  pick  it  out  of  the  wringer  by  the  corners, 
place  it  gently  upon  the  injured  part,  cover  it  with 
the  rubber  tissue  and  wool,  and  bandage  it  on.  If 
desired,  the  heat  of  the  fomentation  may  first  be  tested 
by  applying  it  to  the  back  of  the  hand,  and  then 
placing  it  on  the  wound,  with  the  hitherto  untouched 
side  downwards.  Care  must  be  taken  that  the  rubber 
tissue  is  nowhere  in  contact  with  the  skin,  and  also 
that  a  sufficient  amount  of  wool  is  used.  The  function 
of  the  wool  is  not  merely  to  render  the  dressing  comfort- 
able, but  mainly  to  keep  it  hot;  therefore,  a  small 
thickness  is  of  no  use.  For  the  same  reason,  also,  that 
it  cannot  retain  the  heat  for  any  length  of  time,  a 
small  fomentation  within  the  mouth,  or  applied  to 
the  tip  of  a  finger,  is  of  very  little  service.  For  such 
cases  as  these,  it  is  preferable  to  order  the  patient 
simply  to  soak  the  finger  repeatedly  in  hot  lotion,  or 
to  hold  the  lotion  in  the  mouth,  as  the  case  may  be. 
The  whole  art  of  applying  fomentations  consists  in 
getting  them  as  hot  and  as  dry  as  possible :  if  they 
are  well  wrung  out,  there  is  but  little  risk  of  scalding 
a  patient.  But  care  should  be  taken  to  lay  them 
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down  gently  upon  the  inflamed  part ;  they  should 
never  be  "slapped  on." 

It  must  be  noted  that  the  materials  used  are  not 
aseptic,  and  therefore  that  the  wringer  and  lint  must 
be  left  in  the  water  for  an  appreciable  time  before  they 
are  efficiently  sterilised;  also,  that  the  water  used 
must  be  really  boiling.  It  is  through  neglect  of  this 
obvious  precaution  that  so  many  wounds  do  so  badly 
under  fomentation  treatment :  they  are  re-infected  at 
every  dressing.  The  practice  of  dipping  a  piece  of 
boric  lint  in  hot  water  for  a  few  seconds,  in  any  septic 
rag  that  comes  to  hand,  and  then  applying  it  straight- 
way to  a  surgical  wound,  is  one  that  cannot  be  too 
emphatically  condemned.  More  especially  is  this 
important  in  the  case  of  open  tuberculous  wounds : 
such  treatment  is  the  surest  way  to  bring  about  pro- 
longed suppuration,  and,  possibly,  lardaceous  disease. 
A  fomentation,  to  be  satisfactory,  should  always  be 
boiled  like  any  other  aseptic  dressing,  or,  at  least,  it 
should  be  made  by  soaking  the  lint  in  water  that  is 
really  boiling,  and  leaving  it  there  for  an  adequate 
time. 

Besides  boric  fomentations,  lysol  or  creolin  lotion 
is  sometimes  used  as  a  medicament.  Chlorinated  soda 
is  also  a  most  valuable  application:  half  an  ounce  of 
Liq.  Sodse  Chlorinatae  is  used  in  every  pint  of  boiling 
water.  It  cleans  up  a  septic  wound  in  the  most 
marvellous  way,  and  has  the  additional  advantage 
that  it  is  an  effective  deodorant.  It  stimulates  the 
growth  of  the  granulations  very  well,  and  not  infre- 
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quently  a  wound  that  has  remained  stationary  under 
treatment  with  boric  fomentations  takes  on  quite  a 
new  lease  of  activity  when  dressed  with  chlorinated 
soda. 

In  removing  a  fomentation,  it  is  sometimes  difficult 
to  avoid  dragging  out  the  tube  or  gauze  dram  at  the 
same  time.  To  prevent  this,  it  is  a  good  plan  to  put  a 
single  thickness  of  gauze  underneath  the  fomentation  : 
the  drain  can  then  be  held  in  place  by  this  means, 
whilst  the  dry  fomentation  above  is  being  peeled  off. 

When  dealing  with  an  exceedingly  septic  wound,  it  is 
sometimes  wise  to  pack  it  for  twenty-four  hours  with 
some  powerful  antiseptic,  such  as  sulphur  emulsion.  A 
good  formula  is : 

Powdered  Sulphur         .        .        .        3  i j 

Vaseline 3  i  j 

Sterilised  Glycerine        .        .        .        §  ij 

A  fair  quantity  of  this  emulsion  is  poured  into  the 
palm  of  the  hand,  a  length  of  gauze  is  well  soaked  in  it, 
and  then  the  wound  is  loosely  plugged  with  this.  This 
gets  rid  of  the  infection  very  rapidly,  but  the  smell  of 
the  wound  next  day  is  awful.  The  best  way  to  over- 
come it  is  to  syringe  the  wound  out  with  hydrogen 
peroxide,  followed  by  weak  iodine  water.  Another 
plan,  instead  of  using  sulphur  emulsion,  is  to  pack  with 
plain  sublimed  sulphur.  lodoform  has  been  used,  in 
emulsion  form,  instead  of  sulphur,  but  it  is  not  a  good 
antiseptic,  and  is  somewhat  dangerous  in  large  cavities. 
Sometimes  it  is  absorbed  into  the  circulation,  and  then 
symptoms  of  iodoform  poisoning  appear.  The  patient 
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becomes  drowsy,  or  even  comatose,  his  temperature 
goes  up,  his  pulse  becomes  fast  and  feeble,  and  a  scarla- 
tiniform  or  macular  rash  appears.  The  treatment,  in 
such  a  case,  is  to  remove  all  the  iodoform  dressings, 
and  to  irrigate  the  wound  with  abundance  of  sodium 
bicarbonate  solution. 

If  a  wound  is  actually  sloughing,  as  in  the  case  of  a 
carbuncle,  or  of  a  bed-sore  or  a  splint-sore,  it  is 
unnecessary  to  wait  for  the  completion  of  the  natural 
process  of  separation.  Sloughs  are  quite  dead  and  in- 
sensitive, and  it  is  therefore  best  to  clip  them  away 
with  sharp  scissors,  afterwards  applying  fomentations  of 
chlorinated  soda.  But  care  should  be  taken  not  to  cut 
into  the  living  tissue  around,  for  this  is  very  much 
softened  by  the  inflammatory  process,  and  if  a  secondary 
haemorrhage  were  started,  it  might  be  difficult  to 
control. 

In  order  that  a  wound  may  heal  rapidly,  rest  is 
essential.  In  the  case  of  an  aseptic  wound  it  is  desir- 
able, but  with  a  septic  wound  it  is  absolutely  indispens- 
able. Therefore,  whenever  it  is  possible,  a  splint  should 
be  applied.  In  the  case  of  the  limbs,  the  position 
adopted  should  be  the  one  that  is  most  comfortable, 
and  at  the  same  time  would  not  entail  any  disability 
if  fixation  were  to  take  place  in  that  position.  Thus, 
the  elbow  should  be  flexed  to  a  right  angle,  the  knee 
should  be  kept  quite  straight,  and  the  foot  should  be 
put  up  at  a  right  angle  with  the  leg.  If  the  wound  is 
aseptic,  the  splint  need  only  be  retained  for  a  few  days, 
just  until  the  skin  edges  have  begun  to  unite.  But  if, 
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from  their  position,  there  is  likely  to  be  any  tension 
upon  the  stitches,  the  splint  may  with  advantage  be 
retained  for  a  few  days  longer,  e.g.  in  wounds  over  the 
front  of  the  elbow-joint.  Again,  in  the  case  of  aseptic 
wounds  of  joints  or  tendons,  free  mobility  afterwards  is 
the  first  consideration,  and  therefore  the  sooner  the 
apparatus  is  removed,  the  better ;  indeed  some  surgeons 
never  use  any  at  all  hi  such  cases,  depending  for  their 
initial  limitation  of  movement  upon  the  use  of  abundant 
elastic  dressings.  Thus,  after  an  exploration  of  the 
knee-joint,  they  simply  use  a  splint  for  two  days,  until 
the  traumatic  effusion  has  had  time  to  settle  down, 
whilst  others  prefer  merely  to  envelop  the  limb  in 
copious  wool  and  gauze  bandage. 

But  where  one  is  dealing  with  a  septic  wound,  the 
case  is  quite  different.  Here,  rest  is  essential  at  the 
outset,  hi  order  to  prevent  the  spread  of  the  sepsis, 
and  the  constant  irritation  of  the  parts.  Later  on, 
repair  will  take  place  by  granulation  tissue,  which  will 
in  turn  be  replaced  by  scar-tissue.  Now  it  must  be 
remembered  as  an  absolutely  invariable  rule  in  surgery 
that  scar-tissue,  in  every  part  of  the  body,  tends  to 
contract.  And  this  tendency  goes  on  for  a  considerable 
time,  so  that,  if  the  wound  is  in  a  part  where  deformity 
could  be  produced  by  contracture,  the  splint  must  be 
worn  for  a  considerable  time  afterwards.  For  example, 
a  child  is  admitted  to  hospital  with  a  large  burn  over 
the  front  of  the  shoulder-joint ;  the  wound  is  success- 
fully dressed,  and  the  patient  leaves  hospital  with  free 
mobility  of  the  joint.  But  unless  a  splint  is  ordered  to 
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be  worn,  at  any  rate  at  night,  so  as  to  maintain  the  arm 
at  right  angles  to  the  body,  the  young  scar-tissue  will 
gradually  contract  down,  until  dense  fibrous  bands  tie 
the  arm  to  the  side,  and  render  the  limb  useless.  This 
tendency  of  a  scar  to  contracture  goes  on  for  quite  six 
months,  so  that,  whenever  a  septic  wound  involves  an 
articulation,  a  counteracting  splint  should  be  ordered 
to  be  worn  constantly  at  first,  and  later  on  by  night 
only,  and  the  patient  should  not  be  discharged  from 
supervision  for  a  very  long  time.  The  same  principle! 
is  applied  to  the  after-treatment  of  septic  wounds  of 
tendons,  and  to  cellulitis  of  the  hands  or  feet :  splints 
should  always  be  applied  so  as  to  prevent  deformity, 
but  as  good  mobility  is  also  important,  they  should  not 
not  be  kept  constantly  on,  but  be  removed  several  times 
a  day  to  enable  active  and  passive  movements  to  be 
carried  out.  It  must  be  remembered  in  these  cases 
that  although  the  tendency  to  deformity  persists  for  a 
considerable  time,  the  actual  amount  of  force  that  is 
being  exerted  at  any  given  moment  is  very  small :  con- 
sequently, a  very  light  splint  is  adequate  to  counteract 
it :  a  silicate  case,  or  one  made  of  non-inflammable 
celluloid,  answers  admirably. 

In  dealing  with  extensive  wounds  of  the  limbs, 
where  toxin-absorption  is  apt  to  be  considerable,  and 
much  shock  would  be  caused  by  the  removal  of  large 
dressings,  it  is  a  good  plan  to  immerse  the  part  in  a 
continuous  antiseptic  bath.  The  exact  composition  of 
the  bath  is  a  matter  of  little  moment :  it  is  the  dilution 
of  the  toxins  by  the  great  bulk  of  fluid  that  really  does 
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the  good.  Weak  hydrogen  peroxide  answers  very  well, 
and  is  particularly  appropriate  in  wounds  infected  with 
anaerobic  germs,  such  as  B.  Aerogenes  capsulatus. 
Boric  acid  baths,  hypertonic  saline  solution,  and 
Wright's  Solution  are  also  excellent.  Poisonous  anti- 
septics, such  as  perchloride  of  mercury,  are  best 
avoided  in  the  treatment  of  these  large  wounds ;  plain 
boiled  tap-water  is  preferable.  If  possible,  the  bath 
should  be  kept  continually  warmed  by  the  addition  of 
hot  water,  or,  better  still,  an  electric  warmer  may  be  kept 
immersed  in  it.  With  small  children,  wounds  on  the 
body  may  be  treated  in  the  same  way,  the  child  being 
sat  up  in  a  bath  of  lotion.  But  it  must  be  remembered 
that  there  is  then  a  risk  of  the  abdominal  veins  be- 
coming excessively  dilated,  especially  if  the  patient  is 
suffering  from  shock  at  the  time  (as  in  a  recent  burn), 
and  fainting  may  result.  Therefore,  the  nurse  should 
always  be  directed  to  watch  the  child  very  carefully, 
and  if  he  shows  the  least  sign  of  syncope,  to  press 
firmly  upon  the  abdomen.  Or,  if  it  is  more  convenient, 
a  binder  may  be  applied,  under  water. 

In  very  septic  bone  or  joint  cases,  Continuous  Irri- 
gation, to  dilute  the  toxins,  holds  out  almost  the  only 
hope  of  saving  the  patient's  life.  A  full  description 
of  the  method  is  given  in  the  chapter  on  the  after- 
treatment  of  joint  cases.  (See  p.  200.)  ,t  -  St^^Ls^  <*+  *• 

Every  septic  wound  heals  by  granulation.      Where  *" 
there  is  any  tension  upon  the  parts,  or  any  pressure 
from  below,  the  wound  will  be  liable  to  gape.     Not 
only  will  this  materially  lengthen  the  time  of  healing, 
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but,  in  the  case  of  abdominal  incisions,  there  will  be 
a  great  risk  of  hernia  supervening.  Much  of  the 
trouble  may  be  prevented  at  the  time  of  the  original 
operation,  by  putting  in  deep  tension-stitches,  sup- 
ported by  rubber  loops,  if  necessary,  to  prevent  their 
cutting  through ;  if  made  of  salmon-gut,  these  stitches 
will  not  act  as  wicks  carrying  infection  into  the  deeper 
layers  of  the  wound,  and  they  can  often  be  left  in  until 
all  danger  of  the  wound  "spreading"  is  past.  If,  how- 
ever, a  wound  has  gaped  widely,  the  best  course  is  to 
open  it  up  freely,  get  rid  of  all  the  sepsis  by  vigorous 
dressing,  and  then  perform  Secondary  Suture.  Under 
a  general  anaesthetic,  the  edges  of  the  wound  are 
pared,  all  redundant  granulations  are  scraped  away, 
and  the  incision  is  closed,  layer  by  layer,  without 
tension.  A  small  gauze  wick  should  be  left  in  at  one 
end  of  the  line  of  stitches  to  carry  off  any  slight  re- 
sidual infection. 

It  sometimes  happens  that  a  wound  heals  up  well 
by  granulation,  and  then  a  small  sinus  appears,  exuding 
pus.  This  always  means  that  there  is  some  focus  of 
infection  buried  beneath.  To  find  out  where  it  is,  the 
wound  should  be  gently  palpated  all  round ;  a  localised 
patch  of  tenderness  will  betoken  the  position  of  the  pus. 
Sometimes,  during  the  palpation,  the  pus  can  be 
squeezed  from  one  particular  part  of  the  wound ;  if  so 
a  probe  passed  in  that  direction  will  disclose  the  track. 
Anyhow,  when  once  the  situation  of  the  pus  has  been 
made  out,  the  treatment  is  to  thrust  a  sinus-forceps 
into  the  wound  until  pus  is  reached,  dilate  the  opening 
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up,  and  then  insert  a  gauze  drain  for  a  few  days.  If 
the  sinus  does  not  close  in  a  short  time,  it  probably 
means  that  there  is  some  septic  material  at  the  bottom, 
e.g.  a  concretion,  a  piece  of  dead  bone,  or  a  sponge.  It 
cannot  be  too  firmly  insisted  that  every  sinus  means 
active  irritation  of  some  kind,  and  that  any  treatment 
directed  to  the  walls  of  the  sinus,  and  not  to  its  cause, 
is  essentially  absurd.  Frequently,  the  source  of  irrita- 
tion is  simply  infection,  i.e.  bad  drainage :  but  if  it  is 
due  to  persistent  bone-disease,  or  to  a  foreign  body,  or  to 
the  ingrowth  of  the  epithelium  from  the  skin-edges,  this 
must  be  removed  first  of  all,  before  healing  can  possibly 
occur.  Then,  if  it  is  still  sluggish,  assistance  may  be 
derived  from  vaccine-treatment,  and  Bier's  hyper- 
semia.  If,  on  the  other  hand,  the  granulations  are 
profuse,  they  can  be  shrunken  up  by  the  application  of 
1  in  250  Formalin  solution,  or  destroyed  with  stick 
silver  nitrate,  or  copper  sulphate  (blue  stone),  or  else 
simply  be  cut  away  with  scissors. 


CHAPTER  VI 

BANDAGING   AND  STRAPPING 

THE  Objects  of  bandaging  are  (1)  to  retain  dressings  in 
place  upon  a  wound;  (2)  to  control  haemorrhage  or 
effusion  ;  (3)  to  afford  support ;  (4)  to  limit  movement 
and  to  provide  physiological  rest. 

Numerous  different  Materials  have  been  employed 
for  this  purpose.  They  include  open-wove  or  water- 
dressing,  bandage  cloth,  domette,  flannel,  flannelette, 
calico,  gauze,  butter  cloth,  crepe  Velpeau,  rubber,  and 
elastic  web.  The  main  desiderata  are  that  the  material 
should  be  cheap,  light,  elastic,  comfortable,  and  adapt- 
able. The  most  commonly  used  is  the  ordinary  familiar 
Open-wove  Bandage :  the  better  kind  are  made  with 
woven  edges,  so  that  they  do  not  fray  out  during 
application.  They  are  well  worth  the  slight  additional 
expense.  Domette  is  a  soft,  loosely-woven  woollen 
material  ;  it  possesses  the  great  advantages  that,  being 
rough,  it  never  slips ;  it  affords  a  comfortable  sense  of 
support  to  the  part ;  it  adapts  itself  to  the  inequalities 
of  any  part  of  the  body ;  and,  lastly,  it  can  be  washed 
and  used  again  repeatedly.  For  bandaging  the  head 
and  neck,  and  for  the  limbs,  domette  is  perhaps  the 

best  material  that  we  possess,  as  it  is  so  elastic  and 
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never  slips.  Flannel  and  flannelette  are  chiefly  used 
when  firm  pressure  is  desired,  as,  for  example,  in 
restricting  the  mobility  of  an  injured  joint ;  they  have 
the  disadvantage,  however,  that  they  are  rather  hot 
and  very  expensive.  Gauze  is  a  luxurious  form  of  band- 
age, often  employed  abroad,  but  not  seen  often  enough 
in  England ;  it  is  very  soft  and  light,  and  it  never  slips. 


FIG.  8. 

Puttee  Bandage  for 
Varicose  Veins. 


FIG.  9. 

Puttee  Bandage 
applied. 


A  roll  of  sterilised  gauze  applied,  for  instance,  to  the 
neck  serves  at  once  for  deep  dressing,  wool,  and  bandage, 
and  makes  a  very  neat  and  elegant  dressing.  It  is  also 
the  ideal  post-operative  application  for  a  joint  case,  or 
after  the  removal  of  varicose  veins.  It  never  becomes 
displaced,  and  it  affords  a  very  comfortable  sense  of 
support.  Calico  is  a  hard,  unyielding  material,  and  is 
therefore  seldom  employed  nowadays.  Crepe  Velpeau 
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is  rather  like  gauze,  but  it  is  somewhat  stronger,  and 
very  springy:  it  is  employed  for  support  and  com- 
pression, and  if  it  is  washed  in  exact  accordance  with 
the  instructions  issued  with  each  bandage,  it  will  retain 
its  elastic  properties  for  a  long  time.  It  is  used  mainly 
for  varicose  veins  and  in  joint  cases.  Pure  Para  Rubber 
bandages  are  seldom  employed  now,  for  they  are  very 
hot  and  uncomfortable;  still  they  are  occasionally 
ordered,  to  exert  pressure  upon  an  aneurysm.  Elastic 
Web  bandages,  containing  a  few  strands  of  rubber  thread, 
are  often  used  when  it  is  desired  to  exert  rather  more 
pressure  upon  a  part  than  can  be  obtained  by  means 
of  crepe  bandages.  When  intended  for  a  case  of  vari- 
cose veins,  the  best  plan  is  to  make  a  loop  at  one  end, 
large  enough  to  go  round  the  instep,  wind  the  bandage 
up  the  leg  like  a  puttee,  and  then  finish  off  below  the 
knee  with  a  fastening  of  tape.  When  ordering  these 
bandages  for  patients,  care  should  be  taken  to  instruct 
them  in  the  proper  mode  of  using  them ;  they  should 
be  put  on  before  putting  the  feet  to  the  ground  at  all, 
and  they  must  be  rolled  very  evenly,  from  below 
upwards. 

Ordinary  bandages  are  5  yards  long,  but  for  special 
purposes  other  lengths  are  made.  For  a  double  eye 
or  ear  bandage  a  length  of  7  yards  is  convenient.  The 
most  useful  widths  are  f  inch,  or  1  inch,  2|  inches,  and 
5  inches.  The  first  is  only  used  for  finger  or  toe  band- 
ages ;  the  last  for  spica  bandages  on  the  hip  or  shoulder, 
for  affixing  splints,  and  for  bandaging  the  thorax  or  ab- 
domen ;  the  medium  size  is  used  for  all  other  purposes. 
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The  General  Rules  for  good  bandaging  are : 

1.  Bandage   firmly,    evenly,   and   tensely,    but    not 
tightly. 

2.  Bandage  in  the  direction  of  flow  of  the  venous 
circulation,  i.e.,  in  the  case  of  the  limbs,  bandage  from 
below  upwards. 

3.  Make  all  turns,  reverses,  and  knots  on  the  outer 
aspect  of  the  limb. 

4.  Each  turn  of  the  bandage  should  overlap  one-third 
of  the  width  of  the  preceding  turn. 

5.  Always  put  a  sufficient  amount  of  wool  under  the 
bandage  to   render  the  dressing  elastic,  and  to  dis- 
tribute the  pressure  evenly.    Even  if  there  is  no  wound, 
a  bandage  should  never  be  placed  directly  upon  the 
skin.     In  arranging  the  wool,  special  care  should  be 
taken    to    pad   any  bony  prominences:    thus,   in  an 
abdominal  case,  the  costal  margins  and  the  iliac  spines 
should  be  particularly  well  covered. 

6.  Always  bandage  from  within  outwards. 

7.  Never  bandage  circularly ;  the  turns  must  always 
be  oblique,  so  that,  if  the  part  swells,  they  can  yield 
somewhat. 

8.  If  possible,  always  bandage  neatly,  for  bad  bandag- 
ing displeases  the  patient,  and  is  discreditable  to  the 
surgeon.    But  never  let  the  appearance  of  a  bandage 
prejudice  its  effectiveness ;  the  most  important  desidera- 
tum  is   that  the   bandage  should   properly  fulfil  its 
purpose. 

9.  A  good  bandage   is  always  comfortable.    There 
is  no  need  for  it  to  be  loose;  a  firm  bandage,  evenly 
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applied,  is  much   more  comfortable,  for  it   affords  a 
sense  of  support,  and  keeps  the  injured  part  at  rest. 

10.  Hold  the  bandage  with  the  roll  uppermost,  and 
do  not  undo  it  before  applying  it.     Roll  it  in  contact 
with  the  limb ;  in  this  way,  the  right  amount  of  tension 
will  be  attained.     Stand  facing  the  patient,  and  hold 
the  bandage  in  the  right  hand  when  bandaging  the 
left  half  of  the  body,  and  vice  versd.    This  follows  as 
the  logical  outcome  of  the  rule  that  one  always  band- 
ages from  within  outwards. 

11.  Never  use  a  wet  bandage;  it  is  liable  to  produce 
dangerous  constriction  by  its  pressure,  as  it  dries. 

For  really  first-class  work,  it  is  essential  that  the 
bandage  should  be  tightly  rolled ;  new  ones  are  the 
best,  of  course,  but  if  they  are  washed  and  used  again, 
they  must  be  rewound  on  a  proper  Bandage  Roller; 
it  is  not  possible  to  wind  them  tightly  enough  by  hand. 
Still,  this  must  sometimes  be  attempted ;  the  best  way 
is  to  hold  the  bandage  with  the  forefinger  of  each  hand 
above  it,  and  the  middle  finger  of  each  hand  below  it, 
the  four  fingers  together  acting  as  a  guide ;  the  thumbs 
then  perform  the  actual  rolling,  whilst  someone  else 
keeps  the  bandage  on  the  stretch,  and  straightens  it 
out. 

The  actual  methods  of  Bandaging,  or  Turns  used,  are  : 
1.  The  Spiral. — This  is  employed  as  the  routine 
method,  wherever  it  is  possible,  i.e.  wherever  it  will 
"  lie "  smoothly.  It  may  be  applied  wherever  one  has 
to  deal  with  a  part  of  comparatively  uniform  diameter, 
as,  for  example,  in  the  case  of  the  trunk,  and  of  the 
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forearm,  and  fingers.  But  it  is  unsuitable  in  cases 
where  the  diameter  of  the  part  changes  rapidly,  as,  for 
instance,  in  the  case  of  the  leg.  Here  the  turns  will 
no  longer  overlap  one  another  smoothly  and  evenly, 
without  rucking  up,  and  it  is  necessary  to  employ 
some  other  method. 

2.  The  Reverse  is  one  of  these.    To  make  a  reverse, 
unroll  about   three   inches  of  the    bandage,   hold   it 
quite  loosely,  place  the  thumb  upon  its  upper  border 
at  the  place  where  the  reverse  is  to  commence,  turn 
the  bandage  over,  and  go  on  bandaging,  with  slight 
tension.     The   whole    secret    of    successful  reversing 
consists  in  holding  the  bandage  loosely  at  the  moment 
of  making  the  turn.     It  is  useless  to  attempt  to  crease 
or  pleat  it  in  any  way.     All  the  reverses  should  lie  in 
a  line  upon  the  outer  aspect  of  the  limb,  over  a  well- 
covered,  muscular  part  of  it,  and  not  over  a  bony 
prominence. 

It  is  absolutely  impossible  to  make  good  reverses 
with  a  cheap,  "floppy"  bandage-material;  firm  band- 
ages, such  as  flannel  or  domette,  are  essential.  With 
ordinary  open-wove  bandages,  the  best  method  is  to 
use — 

3.  The  Alternating  Spiral. — For  this   purpose,  one 
makes  the  turns  alternately  in  an  upward  and  outward, 
and  a  downward  and  outward,  direction.     They  do  not 
lie  flush  with  the  surface  of  the  limb,  but  the  slack  of 
each  turn  is  concealed  by  the  next  one,  placed  over  it. 
The  turns  cross  on  the  outer  aspect  of  the  limb,  and 
when  the  dressing  is  completed,  it  has  exactly  the 
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same  appearance  as  the  ordinary  reversed  bandage.  It 
is  much  easier  to  apply  than  the  reversed  bandage, 
and  in  one  way  it  is  superior  to  it,  in  that  it  gives  more 
easily  if  there  is  any  excessive  tension  upon  it. 

4.  The  Figure-of-Eight. — This  is  really  the  alternating 
spiral,  applied  to  the  foot,  knee,  or  elbow.    The  name 
sufficiently  indicates  the  manner  in  which  it  applied. 

5.  The  Spica  is  also  a  special  form  of  alternating 
spiral,  in  which  one  limb  of  the  figure-of-eight  is  much 
longer  than  the  other,  and  slightly  different  in  direction. 
It  is  employed  for  bandaging  the  groin  and  the  shoulder, 
or  the  breast. 

It  must  be  remembered  that  one  of  the  objects  of 
bandaging  is  to  rest  the  affected  part.  It  is  necessary, 
therefore,  whenever  possible,  to  restrict  the  movements 
of  the  muscles  acting  upon  the  part — in  other  words, 
to  bandage  a  sufficient  amount  of  the  tissues  in  the 
neighbourhood  of  the  injured  part,  as  well  as  the  part 
itself. 

We  proceed,  now,  to  describe  the  bandages  used  for 
all  the  different  parts  of  the  body. 

1.  THE  UPPER  EXTREMITY. 

The  Wrist. — Begin  with  a  few  figures-of-eight  around 
the  metacarpus  and  wrist ;  then  ascend  the  forearm  for 
about  three  niches  with  spirals,  and  finish  off  with  one 
circular  turn,  for  neatness'  sake.  It  is  no  use  merely 
to  encircle  the  wrist,  without  making  the  turns  round 
the  metacarpus;  such  a  bandage  does  not  efficiently 
fix  the  joint,  and  it  always  slips  up. 
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The  Thumb. — Make  a  few  turns  round  the  wrist, 
leaving  one  end  long;  then  carry  the  bandage,  from 
within  outwards,  up  to  the  tip  of  the  thumb,  and  back 
again  as  a  figure-of-eight ;  go  on  making  these  latter 
turns,  until  the  thumb  is  quite  covered,  each  one 
being  a  little  proximal  to  the  last;  finish  off  with 
another  spiral  turn  round  the  wrist,  and  tie  the  band- 


FlG.  10.— Thumb 


FIG.  11.— Hand  Bandage. 


age-end  to  the  tail  left  long  at  the  commencement.  It 
will  be  noticed  that  this  is  in  effect  a  spica  bandage. 

The  Fingers. — The  classical  method  of  bandaging  the 
fingers  is  by  means  of  the  figure-of-eight,  secured  by 
a  few  spiral  turns  round  the  wrist,  just  as  in  the  case 
of  the  thumb, 

A  better  method,  however,  in  actual  practice,  consists 
in  making  the  fixation-turns  round  the  wrist,  and  then 
covering  the  finger  with  to-and-fro  folds  over  the 
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tip,  extending  as  far  down  as  the  web;  finally,  these 
are  secured  by  a  simple  ascending  spiral  and  a  few 
more  turns  round  the  wrist.  The  to-and-fro  turns 
over  the  tip  pass  in  various  directions,  some  antero- 
posteriorly,  some  transversely,  and  others  obliquely. 

If  several  fingers  are  to  be  bandaged  separately,  the 
inner  ones  should  be  done  first,  in  accordance  with  the 
usual  rule.  Sometimes,  however,  it  is  not  desired  that 
the  fingers  should  be  too  freely  used,  or  the  adjacent 
fingers  are  to  be  used  as  splints,  and  then  the  best  plan 
is  to  bandage  them  all  together  within  one  turn. 

The  Forearm. — Bandage  as  long  as  possible  (i.e.  as 
long  as  the  turns  lie  quite  smoothly), 
by  means  of  spirals ;  then  begin  either 
reverses  or  alternating  reverses. 

The  Elbow. — If  the  joint  is  to  be 
kept  fully  extended,  it  may  be  band- 
aged with  simple  spirals.  But  if  it  is 
to  be  flexed,  a  figure-of-eight  must  be 
employed.  In  this  connection  a  warn- 
ing is  necessary,  and  that  is,  that 
the  joint  must  always  be  flexed  before 
the  bandage  is  applied :  if  the  bandage 
were  put  on  first,  and  the  elbow  bent  FIG.  12.— Forearm 
afterwards,  a  dangerous  amount  of  con- 
striction might  occur,  and  the  circulation  through  the 
brachial  artery  be  cut  off.  The  bandage  begins  with 
a  spiral  below  the  elbow ;  then  it  passes  well  above  the 
joint,  round  the  limb,  and  down  again ;  the  next  turn 
is  made  similarly,  but  nearer  to  the  elbow,  and  the 
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succeeding  ones  converge  upon  the  joint,  until  the  last 
one  encircles  the  point  of  the  elbow. 

Another  method  is  to  begin  around  the  point  of  the 
elbow,  and  to  work  away  from  it,  in  an  upward  and 
downward  direction,  but  the  first  has  the  neater  appear- 
ance when  completed. 

The  Arm. — Bandage  with  simple  spirals. 
The  Shoulder. — The  spica  is  the  method  used.    Begin 
as  all  spicas  begin,  by  laying  the  bandage  across  the 

front  of  the  joint  (one 
often  sees  beginners  get- 
ting into  difficulties  by 
starting  spica  bandages 
with  a  turn  round  the 
body).  Then  carry  the 
bandage  across  the  back, 
forwards  through  the 
opposite  axilla,  and 
across  the  chest  and 
arm  of  the  affected  side.  This  first  turn  should 
come  quite  low  down  on  the  arm.  Passing  round 
the  outer  side  of  the  arm,  bring  the  bandage  forwards 
between  the  arm  and  the  chest-wall;  cross  the  back, 
pass  through  the  opposite  axilla,  and  continue  as 
before.  Each  succeeding  turn  should  come  a  little 
higher  than  the  last  on  the  affected  side,  but  in  the 
opposite  axilla  all  the  turns  should  be  exactly  super- 
imposed. As  a  rule,  about  five  turns  can  be  made  with 
an  ordinary  bandage,  and  the  last  should  come  verti- 
cally up  in  front  of  the  joint,  exerting  pressure  towards 


FIG.  13.— Shoulder  Spica. 
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the  apex  of  the  axilla,  fixing  the  other  turns  together, 
and  finishing  off  just  above  the  clavicle,  where  a  safety- 
pin  should  be  inserted,  transversely. 

The  Axilla. — Here,  again,  a  spica  is  employed,  but 
especial  care  should  be  employed  to  put  plenty  of  wool 
into  the  armpit  first,  so  as  to  prevent  accumulation  of 
discharge  or  serum  there. 

2.  THE  CHEST. 

For  all  ordinary  purposes  this  may  be  bandaged  with 
a  flannel  or  domette  bandage,  six  or  eight  inches  wide. 
This  affords  an  agreeable  sense  of  support,  but  if  it  is 
at  all  tight  it  rather  restricts  the  movements  of  the 
chest.  This  is  not  a  bad  thing,  in  the  case  of  fractures, 
as  far  as  the  broken  ribs  are  concerned,  but  it  con- 
siderably increases  the  risk  of  hypostatic  pneumonia, 
by  interfering  with  the  ventilation  of  both  lungs.  In 
such  cases,  therefore,  strapping  one  side  of  the  thorax 
is  much  to  be  preferred  to  an  encircling  bandage.  In 
many  cases,  again,  it  is  not  desirable  to  be  constantly 
moving  a  patient  about  when  readjusting  the  dressings : 
in  such  cases  a  " many-tail"  binder  may  be  used. 

A  Many-tail  Binder  consists  in  several  lengths  of  strong, 
non-inflammable  flannelette,  all  hemmed,  and  each  one  over- 
lapping the  one  below  it  by  about  an  inch.  All  the  tails  are 
sewn,  at  the  back,  on  to  a  vertical  strip  of  strong  flannel, 
about  five  inches  wide,  and  a  similar  piece  is  stitched  on  in 
front,  so  as  to  leave  a  perfectly  smooth  surface  in  contact 
with  the  patient's  body.  To  prevent  the  bandage  "  rucking 
up,"  some  nurses  fix  a  few  slender  dress-bones  between 
the  two  layers.  The  right-hand  tails  should  be  of  such  a 
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length  that  they  will  reach  to  the  middle  of  the  left  side  of 
the  chest,  and  vice  versa.  If  it  is  thought  that  there  is  any 
great  likelihood  of  the  bandage  slipping  down,  a  vertical 
strap  may  be  added,  passing  like  a  brace  over  each  shoulder. 

The  Breast. — Bandage  towards  the  affected  breast. 
Begin  with  a  circular  turn  round  the  chest,  just  below 
the  affected  organ ;  then  make  an  oblique  turn,  passing 
under  the  breast,  and  up  over  the  shoulder.  Continue 
thus,  making  alternate  turns  round  the  chest  and  up 
under  the  breast,  each  one  being  a  little  higher  than 
the  last,  the  breast  being  held  well  up  all  the  time, 
until  at  length  it  is  entirely  covered  and  supported. 

This  is  the  method  used  in  treating  inflammatory 
conditions,  and  after  localised  operations  upon  the 
breast:  after  amputation,  different  methods  must  be 
employed.  One  plan  is  to  combine  the  above  breast- 
bandage  with  a  shoulder-spica,  special  care  being  taken, 
as  before,  to  prevent  hsematoma  in  the  axilla ;  the  arm 
is  laid  upon  a  pillow,  or  attached  with  a  sling  to  the 
head  of  the  bed.  A  much  better  way  is  to  cut  out  a 
sort  of  waistcoat  of  flannel,  fastening  with  tapes  down 
the  "  good  "  side  of  the  body,  and  carefully  fitted  to  the 
figure,  before  the  operation.  An  easier  plan,  and  one 
that  is  quite  as  effective,  is  to  make  a  many-tail  chest 
binder,  and  sew  on  a  pair  of  extra  tails  at  the  back,  on 
either  side.  Of  each  pair,  one  tail  goes  straight  across 
the  shoulder,  on  the  same  side,  and  the  other  crosses  the 
opposite  shoulder.  In  some  patterns,  a  third  strap 
passes  through  the  axilla  obliquely,  so  as  to  keep  up 
some  pressure  there,  and  prevent  haematoma. 
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But  where  support  is  all  that  is  required,  without  any 
particular  compression,  as  in  the  treatment  of  many 
cases  of  chronic  mastitis,  by  far  the  best  way  is  to  dis- 
pense with  a  bandage  altogether,  and  order  an  ordinary 
"bust-bodice."  This,  attached  to  the  top  of  the  corsets,  is 
regarded  by  the  patient  as  an  article  of  attire,  and  not 
as  a  surgical  appliance,  and  incidentally  it  has  the 
great  advantage  that  it  is  light  and  comfortable,  and 
does  its  work  better  than  anything  else.  It  may  be 
employed  with  advantage  after  many  of  the  simpler 
operations,  to  retain  a  light  dressing  in  place. 


3.  THE  LOWER  EXTREMITY. 

The  Great  Toe. — Make  one  or  two  turns  round  the 
ankle  for  fixation.  Then  carry  the  bandage  from 
within  outwards,  right  up  to  the 
apex  of  the  toe,  and  make  a  figure- 
of-eight  turn  around  it.  Continue 
with  similar  turns,  ascending  the 
toe,  until  the  base  is  reached ;  then 
finish  off  with  another  turn  round 
the  ankle.  FlG  14(_Great  Toe 

The  Toes.— These,  like  the  fingers,  Bandage, 

may  be  bandaged  with  figures-of-eight,  but  an  equally 
useful  way  is  to  make  the  usual  fixation-turns  round 
the  ankle,  cover  the  end  of  the  toe  with  one  or 
two  turns,  and  then  run  up  the  rest  of  it  with  a 
spiral. 

After  orthopaedic  operations  upon  the  toes,  it  is  im- 
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portant  to  apply  wool  and  bandages  in  such  a  way  as  to 
over-correct  the  previous  deformity,  if  possible.  Thus, 
in  hallux  valgus,  the  great  toe  should  be  padded  well 
away  from  the  next  one,  and  the  tension  of  the  band- 
age be  so  arranged  as  to  produce  a  certain  amount  of 
adduction. 

The  Foot  and  Ankle,  excluding  the  Heel. — Start 
round  the  base  of  the  toes  with  simple  spirals,  and 
continue  these  as  long  as  they  lie  neatly;  then  go  on 
with  alternating  spirals  or  with  reverses  until  the  front 
of  the  ankle  is  reached.  With  a  long,  thin  foot,  several 
spirals  may  be  possible,  but  with  a  short,  thick-set  one, 
reverses  will  be  necessary  almost  at  once.  Arrived  at 
the  neck  of  the  astragalus,  make  figures-of-eight  around 
the  ankle,  and  finish  off  above. 

The  Foot  and  Ankle,  including  the  Heel. — This  is 
one  of  the  most  difficult  bandages  in  the  body  to  apply 
really  well.  Begin  by  making  a  turn  round  the  front 
of  the  instep  and  the  point  of  the  heel,  from  within 
outwards.  The  second  turn  passes  a  little  higher  up  on 
the  front  of  the  ankle,  and  rather  farther  forwards  on 
the  sole,  so  that  it  just  covers  the  loose  edge  of  the 
first  turn.  The  third  turn  passes  low  down  on  the 
front  of  the  foot,  and  higher  up  on  the  sole,  so  as  to 
cover  the  other  free  edge  of  the  first  turn;  it  then 
travels  right  forward  to  the  root  of  the  toes,  and  the 
rest  of  the  foot  is  bandaged  with  spirals  and  reverses  as 
in  the  previous  case. 

The  whole  secret  of  this  bandage  consists  in  getting 
the  first  turn  placed  very  accurately  over  the  point  of 


BANDAGING  AND  STRAPPING 


125 


the  heel.  Otherwise,  the  subsequent  turns  slip,  and  the 
whole  bandage  fails. 

The  Leg. — Begin  with  spirals.  When  these  no  longer 
"run"  easily,  use  reverses  or  alternating  spirals  until 
the  top  is  reached,  and  then  finish  off  with  a  single 
circular  turn. 

The  Knee. — If  a  very  bulky  wool  dressing  has  been 


FlG.  15.— Leg  Bandage. 


FlG.  16.— Knee  Bandage. 


applied,  a  simple  spiral  may  suffice.  But,  as  a  rule,  a 
modified  figure-of-eight  will  be  required.  Begin  with  a 
circular  turn  round  the  leg;  then  carry  the  bandage 
obliquely  upwards  and  outwards,  across  the  patella,  to 
the  thigh,  and  there  make  a  circular  turn;  carry  the 
bandage  across  the  patella  again,  downwards  and  out- 
wards, and  make  a  second  turn  round  the  leg.  Con- 
tinue in  this  way,  making  turns  alternately  round  the 
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limb,  and  obliquely  across  the  joint,  and  placing  each 
successive  circular  turn  nearer  and  nearer  to  the  centre 
of  the  joint,  until  at  last  the  final  turn  consists  in  a  cir- 
cular turn,  right  over  the  patella. 

Another  way  consists  in  the  use  of  an  ordinary  alter- 
nating spiral,  applied  from  below  upwards. 

The  Thigh. — Use  reverses  or  alternating  spirals. 

The  Groin:  Appendioectomy  and  Hernia  Wounds.— 
Always  use  the  ascending  spica  method.  Some  text- 


FIG.  17. — Spica  for  Groin. 

books  describe  a  descending  spica,  but  this  contravenes 
the  fixed  rule  of  always  bandaging  with  the  venous  cir- 
culation, and  is  without  any  compensating  advantage. 

Start  by  laying  the  bandage,  in  an  outward  direction, 
across  the  front  of  the  hip-joint.  Carry  it  round  the 
back,  and  then  bring  it  across  the  lower  part  of  the 
abdomen  and  low  down  on  the  thigh.  Go  round  the 
thigh,  and  then  again  round  the  back,  and  so  on. 
Each  succeeding  turn  round  the  thigh  must  be  a  little 
higher  than  the  last,  but  on  the  opposite  side  of  the 
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body  all  the  turns  should  overlie  one  another.  The 
last  turn  should  pass  practically  vertically  up  the  front 
of  the  thigh,  and  be  pinned  down,  the  safety-pin  being 
placed  transversely. 

The  secret  of  the  spica  for  the  groin  consists  of  getting 
the  encircling  turns  upon  the  bony  pelvis,  like  a  truss, 
and  not  above  it,  where  there  is  no  iliac  bone  to 
support  it.  They  should  all  lie,  therefore,  below  the 
anterior  superior  iliac  spine,  not  across  it,  and  not 
above  it. 

The  Perinaum. — For  operations  upon  the  rectum, 
anus,  prostate,  or  female  genitalia,  the  T-bandage  is 
the  best.  Two  tails  are  fastened  round  the  waist,  and 
the  other  two  are  brought  forwards  through  the  peri- 
nseum,  and  tied  to  the  first  two  hi  front.  Sometimes  it 
will  be  found  better  to  cross  them ;  they  may  cover  the 
parts  better.  It  is  never  wise  to  improvise  a  T-bandage 
by  knotting  one  length  of  broad  bandage  on  to  another : 
if  a  proper  sewn  bandage  is  not  available,  simply  fasten 
one  length  round  the  waist,  and  then  pass  a  double 
length  round  it,  and  bring  the  tails  through  the 
perinseum. 

After  a  hernia  operation,  or  any  operation  upon  the 
testicle,  it  is  always  a  sound  precaution  to  sling  the 
scrotum  well  up  on  to  the  front  of  the  abdomen,  to 
prevent  a  hydrocele  developing.  For  this  purpose,  the 
"  St.  Andrew's  Cross  "  bandage  is  the  best.  Begin  with 
a  circular  turn  round  the  waist ;  then  carry  the  bandage 
obliquely  through  the  perinseum,  from  before  back- 
wards ;  bring  it  round  the  back  of  the  thigh,  and  across 
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the  front  of  the  abdomen;  pass  round  the  back,  and 
then  cross  the  perinseum  again,  but  in  the  opposite 
direction  from  the  first  turn.  Continue  thus  with 
turns  round  the  body,  and  through  the  perinseum, 
until  all  the  bandage  is  used  up ;  when  it  is  completed, 
the  dressing  will  look,  from  below,  like  the  proverbial 
St.  Andrew's  Cross. 

A  similar  bandage  may  be  employed  after  operations 
upon  the  scrotum  itself,  but  a  simpler  and  more  effective 
way  is  to  employ  an  ordinary  suspensory  bandage. 
This  is  very  comfortable,  and  retains  the  dressing  very 
well. 

An  Amputation  Stump. — This  bandage  differs  from 
every  other  one  in  the  body,  hi  that  it  is  applied  from 
above  downwards.  The  reason  is,  that  in  this  case,  one 
wants  to  pull  the  muscular  flaps  down  as  much  as  pos- 
sible, so  as  to  prevent  their  dragging  upon  the  end  of 
the  bone,  and  causing  a  conical,  painful  stump.  The 
way  to  apply  the  bandage  is  as  follows :  Make  a  circular 
turn  round  the  stump,  high  up,  and  then  get  someone 
to  pull  the  flaps  well  down,  whilst  the  end  of  the  stump 
is  covered  with  turns,  to  and  from,  placed  across  it  in 
every  direction ;  then  bandage  spirally  from  above 
downwards  to  fix  these  "star-turns"  in  place.  The 
/  method,  in  fact,  is  identical  with  that  used  for  band- 
aging a  finger,  but  on  a  much  larger  scale. 

4.  THE  ABDOMEN. 

For  all  ordinary  laparotomy  wounds,  a  proper  ab- 
dominal binder  is  very  greatly  to  be  preferred  to  a 
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roller  bandage.  If,  however,  the  latter  is  used,  the  best 
form  is  a  wide  doinette  or  flannel  bandage,  applied 
spirally. 

Binders  are  of  two  forms,  the  Many-tail  and  the 
Roller-towel. 

The  Many-tail  is  made,  as  described  under  the  head- 
ing of  chest  bandages,  of  about  six  tails  of  stout  flannel, 
fastened  together  at  the  back  by  a  vertical  strip  of 
the  same  material.  The  proper  way  to  apply  it  is  as 
follows :  Slip  it  under  the  patient,  rolled  up ;  undo  the 
tails,  and  fold  the  lowest  pair  straight  across  the  lower 
part  of  the  abdomen:  then  fold  the  remaining  pairs 
over,  first  from  one  side  and  then  from  the  other,  with 
a  slightly  upward  obliquity;  the  bandage  must  be  pulled 
upon  all  the  time  whilst  the  tails  are  being  overlapped, 
and  it  is  best  for  two  persons  to  do  it,  one  standing  on 
each  side  of  the  patient.  Arrived  at  the  top,  the  band- 
age is  fastened  off  with  a  single  safety-pin,  placed 
transversely. 

The  Roller-towel  consists,  as  the  name  implies,  simply 
in  a  piece  of  ordinary  towelling,  of  such  a  length  that  it 
will  comfortably  encircle  the  patient.  If  too  wide,  it 
is  folded  to  such  a  size  that  it  will  extend  from  the 
thoracic  margin  to  the  pelvis,  just  overlapping  the 
iliac  bones  below.  The  folded  part  should  be  placed 
outside,  so  as  not  to  gall  the  patient.  In  applying  this 
bandage,  the  first  thing  is  to  pad  the  waist  well  with 
wool,  on  either  side,  so  as  to  fill  up  the  inequalities 
of  the  figure :  the  next  essential  is,  that  one  person 
should  pull  well  on  one  end,  whilst  someone  else 
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folds  the  opposite  end  across  the  body ;  the  second  end 
being  then  carried  across  it,  the  middle  of  the  bandage 
is  pulled  very  tight,  and  secured  by  a  safety-pin,  placed 
vertically.  Then  the  bottom  is  pulled  tight  also,  and 
fastened  with  a  pin,  placed  parallel  with  the  fold  of  the 
groin  (i.e.  obliquely),  and  last  of  all,  the  top  is  fastened 
by  a  pin,  placed  transversely.  The  object  of  putting 
in  the  pins  in  this  way  is,  that  the  person  may  not 
be  inconvenienced  by  them  when  he  sits  up  in  the 
Fowler  attitude. 

The  many-tail  binder  is  an  exceedingly  comfortable 
one,  and  it  has  the  very  great  advantage  that  it  fits  the 
figure  evenly  and  perfectly;  the  result  is,  that  the 
pressure  is  evenly  distributed,  and  is  always  comfort- 
ing, and  never  disagreeable.  Moreover,  if  it  is  pro- 
perly put  on,  the  many-tail  never  slips.  It  has  the 
disadvantage,  however,  that  a  good  many  sizes  must 
be  kept  in  stock,  and  that  it  takes  some  time  to  make, 
and  does  not  wear  very  well.  Still,  it  is  the  most 
comfortable  abdominal  binder  known,  by  a  very  long 
way,  as  anyone  who  has  worn  one  will  testify.  The 
roller-towel  is  cheap,  adaptable,  and  very  readily  made ; 
it  can  be  used  again  and  again.  But  the  material  of 
which  it  is  made  is  harsh  and  inelastic,  and  it  does  not 
adapt  itself  at  all  well  to  the  figure ;  it  is  particularly 
unsuitable  for  people  who  have  a  very  marked  "  waist," 
though  it  answers  fairly  well  for  men,  who  are  of  a 
more  cylindrical  shape  !  But  the  roller-towel  is  strong, 
and  it  never  slips,  though  it  does  "ruck  up,"  and  it 
is  very  useful  for  fat  patients,  and  those  who  are 
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apt  to  strain  much,  e.g.  as  the  result  of  chronic  bron- 
chitis. 

Whatever  binder  is  selected,  it  should  always  be 
supplemented  by  a  spica  on  the  thigh,  in  the  case  of 
appendicectomy  and  other  hypogastric  wounds.  It  is 
impossible  to  prevent  the  bandage  working  up,  if  the 
patient  is  sitting  up.  The  best  plan  is  to  put  on  the 
binder  first,  and  then  the  spica  (preferably  a  domette 
one),  and  then  to  pin  or  sew  the  two  together.  This 
does  not  encumber  the  patient  in  any  way,  and  it  keeps 
the  dressing  comfortable,  by  preventing  the  binder  be- 
coming displaced.  But  in  any  case,  whether  the 
wound  be  aseptic  or  not,  the  bandages  should  always 
be  re-arranged  as  soon  as  they  are  at  all  loose  or  lumpy, 
for  this  adds  so  much  to  the  patient's  comfort.  For 
those  who  can  afford  such  luxuries,  abdominal  and 
thigh  binders,  all  woven  out  of  one  piece  of  stockinette, 
can  be  obtained  from  surgical  instrument  makers. 

5.  THE  HEAD  AND  NECK. 

The  Neck. — It  is  very  seldom  that  a  simple  spiral 
can  be  regarded  as  a  satisfactory  bandage  for  wounds 
on  the  neck.  If  the  wound  is  in  the  lower  part 
of  the  neck,  or  in  either  supraclavicular  fossa,  a  turn 
or  two  should  be  made  through  the  axilla,  to  fix 
the  dressing  down.  If  it  is  in  the  upper  part  of  the 
neck,  some  turns  over  the  head  will  be  necessary  to 
prevent  the  bandage  sagging  down  as  the  result  of  the 
movement  of  the  head.  This  is  particularly  important 
in  the  case  of  operations  upon  tuberculous  glands : 
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here  it  is  absolutely  essential  to  prevent  the  access  of 
septic  organisms  to  the  wound,  and  it  should  be  regarded 
as  an  absolute  rule  that  the  bandage  must  always 
pass  round  the  neck,  as  high  up  as  possible,  and  then 
go  over  the  crown  of  the  head,  being  fastened  in  several 
places  with  safety-pins  to  prevent  its  slipping.  Also, 
the  wool  dressing  underneath  should  be  particularly 
copious,  to  prevent  organisms  getting  down  between 
the  jaw  and  the  gauze. 

After  very  extensive  operations  on  the  side  of  the 
neck,  the  best  bandage  to  employ  is  the  following: 
Begin  with  a  spiral,  then  make  several  figure-of-eight 
turns  round  the  neck  and  through  the  axilla;  make 
one  more  turn  round  the  neck,  and  then  go  over  the 
top  of  the  head  several  times ;  sometimes  in  front  of 
the  ear,  and  sometimes  behind  it ;  lastly,  make  one  or 
two  circular  turns  round  the  brow,  to  fix  the  preceding 
turns  together,  and  put  in  pins  wherever  necessary. 

The  Scalp. — The  classical  band- 
age for  the  top  of  the  head  is 
the  Capelline.  To  apply  this,  a 
double-headed  roller  is  required, 
i.e.  two  ordinary  bandages  sewn 
end-to-end.  Begin  by  putting  the 
middle  of  the  double  bandage  on 
the  brow,  as  low  down  as  possible, 

FIG.  is.-Capeliine       and    tten   make   a    circular   turn 
Bandage.  round  the  head  with  each  roller, 

crossing  the   two  behind,  below  the   occiput.     Bring 
one    end    over  the    crown    of  the   head,  slightly  to 
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one  side  of  the  midline,  whilst  with  the  other  make 
a  circular  fixation-turn  round  the  head,  securing  the 
antero-posterior  turn  in  place.  Carry  the  latter  back 
again,  this  time  on  the  other  side  of  the  midline,  and 
again  secure  it  by  a  circular  turn.  Go  on  in  this  way, 
always  using  one  bandage  for  the  circular,  and  the 
other  for  the  antero-posterior  turns.  The  latter  are 
made  farther  and  farther  from  the  midline,  and  first 
to  the  right  and  then  to  the  left  of  it,  until  the  whole 
scalp  is  covered.  A  final  circular  fixation-turn  is  then 
made,  and  the  bandage  is  complete. 

The  secret  of  success  with  the  capelline  bandage 
consists  in  placing  the  circular  turns  as  low  as  possible 
on  the  brow,  and  all  accurately  overlapping  one  an- 
other. But  it  is  of  no  use  unless  it  is  applied  tightly, 
and  then  it  is  often  intolerable.  A  simple  and  useful 
substitute  is  found  in — 

The  Star  Head  Bandage. — Cut  off  a  number  of  strips 
of  bandage,  about  15  inches  long;  place  them  across 
the  top  of  the  head  in  every  direction,  but  all  inter- 
secting one  another  in  the  middle  of  the  head,  like  a 
Union  Jack ;  make  a  circular  turn  round  the  brow, 
low  down,  pull  the  ends  of  bandage  tight,  turn  them 
up,  make  a  second  circular  fixation-turn  to  secure 
them,  and  cut  off  the  projecting  ends  of  the  star. 
This  looks  quite  neat  when  finished,  takes  less  time 
than  a  capelline,  and  is  much  less  uncomfortable. 
If  it  is  required  to  exert  pressure  upon  a  scalp- 
wound,  the  star  bandage  affords  the  best  means  of 
securing  it. 
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The  Eye. — The  rule  is,  that  one  bandages  away  from 
the  affected  eye.  Take  a  2|-inch  roller,  make  a  circular 
fixation-turn,  taking  care  to  get  it  low  on  the  brow, 
and  passing  across  the  most  prominent  part  of  the 
head,  behind.  Then  bring  the  end  up,  under  the  ear 
on  the  affected  side,  and  across  the  eye,  and  pin  it 
over  the  "good"  eye  in  such  a  way  as  to  catch  the 
bandage  well  up,  and  not  impede  the  sight  at  all. 

For  a  double  eye  bandage,  one  makes  the  circular 
fixation-turn  first,  and  then  crosses  one  eye  in  an 
ascending  direction,  as  before;  then,  after  a  second 
fixation-turn,  one  crosses  the  second  eye  in  a  descend- 
ing direction,  and  so  goes  on. 

The  Ear. — Here  the  rule  is  exactly  the  opposite, 
i.e.  one  bandages  towards  the  injured  side.  Begin 
with  the  fixation-turn,  then  carry  the  bandage  over 
the  top  of  the  head,  as  high  up  as  possible.  Bring 
it  down,  in  front,  as  low  over  the  ear  as  possible,  and 
continue  in  this  way,  making  each  turn  over  the  head 
a  little  lower  than  the  last,  and  every  turn  round  the 
ear  a  little  higher.  The  various  turns  should  cross 
one  another,  in  front,  at  exactly  the  same  point,  so 
that  the  finished  bandage,  seen  anteriorly,  looks  rather 
like  an  hour-glass,  with  a  narrow  waist  in  the  middle, 
and  a  fan-like  expansion  on  either  side.  Another  way 
to  bandage  an  ear  is  to  make  all  the  turns  round  the 
head  overlie  one  another,  in  a  transverse  direction, 
diverging  on  one  side,  where  they  cover  the  injured 
ear:  in  this  case,  they  require  to  be  pinned  in  front 
and  behind,  just  where  they  change  their  direction. 
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The  Lower  Jaw. — Take  a  strip  of  2|-inch  bandage, 
and  make  a  short  slit  in  it,  one-third  of  its  width 
from  one  edge.  Split  both  ends  into  two  tails.  Place 
the  narrower  part,  above  the  slit,  against  the  jaw,  the 
chin  projecting  through  the  slit,  and  the  broader  part 
under  the  chin.  Fasten  the  front  pair  of  tails  together 
behind  the  nape  of  the  neck,  and  the  lower  pair  on 
top  of  the  head.  Lastly,  knot  the  two  pairs  of  tails 
to  one  another.  In  the  case  of  a  fracture  of  the 
mandible,  care  should  be  taken  not  to  fasten  the 
horizontal  tails  too  tightly,  or  else  they  may  drag 
the  fractured  piece  backwards,  and  cause  mal-align- 
ment  when  union  has  occurred. 

The  "Carbuncle"  bandage,  for  the  Nape  of  the 
Neck. — Make  a  spiral  turn  round  the  neck ;  then  carry 
the  bandage  obliquely  upwards  across  the  back  of  the 
neck,  and  round  the  head,  horizontally;  after  one 
complete  circular  fixation-turn,  carry  it  again  obliquely 
across  the  back  of  the  neck,  but  this  time  in  exactly 
the  opposite  direction  to  the  last  turn,  i.e.  at  right 
angles  to  it.  Continue  in  this  way  until  all  the  back 
of  the  neck  is  covered. 

6.  SLINGS. 

For  the  Arm. — Take  a  piece  of  linen  or  silk,  at  least 
a  yard  square,  and  fold  it  diagonally.  Put  one  point 
upon  the  shoulder  of  the  uninjured  side,  and  let  the 
long  edge  hang  straight  down  in  front  of  the  body. 
Then  take  up  the  lower  point,  carry  it  across  the 
injured  limb,  and  round  the  back  of  the  neck,  under 
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the  coat  collar,  and  knot  it  to  the  first  end.  The 
hand  should  always  be  rather  higher  than  the  elbow, 
and  it  is  of  the  greatest  importance  that  the  sling 
should  always  be  wide  enough  to  support  the  hand, 
whether  it  is  injured  or  not.  Otherwise  a  drop-wrist 
will  result,  simply  from  overstretching  of  the  muscles, 
irrespective  of  any  lesion  of  the  musculo-spiral  nerve. 
This  is  a  fact  which  is  not  sufficiently  well  known,  and 
should  serve  to  abolish  altogether  the  use  of  narrow 
slings,  made  of  bandages,  and  the  like.  Finally,  the 
point  of  the  sling,  beyond  the  elbow,  is  pulled  quite 
tight,  and  pinned  around  the  elbow  to  the  part  of  the 
sling  covering  the  front  of  the  upper  arm. 

There  is  one  exception  to  this  method  of  applying 
the  arm-sling,  and  that  is  in  the  case  of  a  fracture  of 
the  clavicle.  Here  the  drag  of  the  sling  upon  the 
broken  bone  would  cause  pain,  and  therefore,  on  the 
affected  side,  the  point  is  carried  across  the  forearm 
and  through  the  axilla,  to  be  knotted  behind  the  back 
to  the  opposite  point,  carried  over  the  "good"  shoulder 
in  the  ordinary  way. 

For  the  Leg. — This  is  employed  chiefly  for  slinging  up 
a  limb  which  is  encased  in  plaster,  to  enable  a  patient 
to  get  about  on  crutches.  Take  a  5-inch  bandage, 
pass  it  under  the  fore  part  of  the  foot,  and  knot  it 
about  six  inches  above  the  foot.  Carry  the  two  ends 
round  the  neck,  under  the  coat  collar,  and  knot  them 
together.  Or,  if  it  is  found  tedious  to  carry  all  the 
weight  by  the  neck,  one  tail  can  be  taken  over  the 
shoulder,  and  the  other  through  the  opposite  axilla. 
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Strapping. 

For  hospital  work,  lead  plaster  spread  on  coarse 
holland  is  usually  employed,  but  for  private  cases 
rubber  plaster  on  cambric  or  some  such  basis  is  the 
best.  Mead's  Strapping,  Seabury  and  Johnson's,  and 
Z.O.  Plaster  are  some  of  the  best  known.  They  all 
have  the  very  great  advantages  that  they  do  not 
irritate  the  skin,  and  do  not  need  to  be  heated  before 
application.  Common  lead  plaster  has  to  be  heated, 
or  else  it  must  be  moistened  with  turpentine:  if  the 
latter  method  is  selected,  care  must  be  taken  only  to 
employ  the  merest  trace  of  turpentine,  or  else  the  skin 
may  be  badly  irritated.  Rubber  plasters  do  not  keep 
very  well,  and  for  private  practice,  where  little  strapping 
is  done,  it  is  convenient  to  use  a  plaster  spread  with 
wax :  this  has  to  be  heated  before  application,  of  course, 
but  it  never  perishes,  and  is  always  in  good  condition 
whenever  it  is  wanted. 

Strapping,  being  usually  used  to  exert  compression, 
or  to  restrict  movement,  must  fit  very  accurately. 
Therefore  it  should  never  be  used  in  strips  of  more 
than  |-  inch  wide,  at  the  most.  It  is  quite  a  common 
thing  to  see  knees  and  ankles  strapped  with  pieces 
two  or  three  inches  wide,  but  this  is  absolutely  useless : 
|-inch  or  |-inch  strapping  should  be  employed  for  all 
purposes. 

Before  applying  strapping,  the  skin  should  be  washed 
with  an  antiseptic,  dried,  and  liberally  powdered, 
especially  in  the  flexures,  between  the  fingers  or  toes, 
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and  so  on.  The  object  of  this  is  to  minimise  the  risk 
of  dermatitis  from  irritation  of  a  septic  skin,  or  from 
retention  of  sweat  beneath  the  plaster.  Some  surgeons 
advocate  the  shaving  of  the  limb,  especially  if  it  is  a 
hairy  one,  in  the  idea  that  it  enables  the  strapping  to 
be  more  easily  removed.  But  in  actual  practice,  it 
will  be  found  that  the  short,  stubbly  hairs  which  grow 
beneath  the  plaster,  and  stick  to  it,  are  worse  than  the 
long  ones,  and  therefore  we  do  not  advise  preliminary 
shaving.  The  best  way  to  get  a  plaster  off  is  to  split 
it  up  with  scissors,  and  then  turn  each  half  back,  bath- 
ing it  off  with  plenty  of  turpentine :  adherent  hairs 
may  be  clipped  through  with  scissors,  but  it  is  quite 
unnecessary  to  drag  at  all.  The  limb  should  afterwards 
be  well  washed  with  soap  and  water,  and  some  more 
powder  be  applied.  If  the  skin  has  become  very  dry, 
a  little  ointment  may  be  advisable. 

Strapping  is  always  applied  hi  successive  strips, 
the  ends  of  which  are  crossed  on  the  outer  aspect  of 
the  limb,  in  a  definite  order — right  over  left,  or  vice 
versa.  If  the  layers  will  not  lie  nicely  upon  the  skin, 
the  edges  of  the  strips  should  be  nicked  with  the 
scissors,  and  overlapped.  Each  strip  should  overlap 
the  last  to  a  slight  extent,  and  every  one,  as  it  is 
applied,  should  be  rubbed  firmly  down  into  contact 
with  the  skin. 

It  is  very  important  that  the  strapping  should  be 
applied  over  a  sufficiently  wide  area.  If  a  joint  is  to 
be  rested,  the  muscles  above  it  and  below  it  must  also 
be  controlled.  If  it  is  a  broken  rib  that  is  to  be 
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treated,  those  adjacent  to  it  must  also  be  fixed.  The 
two  common  mistakes  that  are  made  by  beginners  in 
the  use  of  strapping  are,  that  they  use  strips  that  are 
much  too  wide,  and  they  do  not  put  on  nearly  enough. 
A  really  good  strapping  takes  at  least  half  an  hour  to 
apply,  if  it  is  done  carefully,  but,  on  the  other  hand, 
it  takes  quite  a  fortnight  or  three  weeks  before  it  works 
loose.  When  the  plaster  has  been  put  on,  and  rubbed 
down,  it  should  be  covered  by  a  firm  bandage,  partly 
to  press  it  into  firm  contact  with  the  skin,  and  partly 
to  keep  it  clean.  If  weight-extension  is  to  be  used, 
the  weights  should  not  be  put  on  until  twenty-four 
hours  later. 

The  Ankle. — Begin  with  strips  applied  round  the 
instep,  the  ends  crossing  on  the  outer  aspect  of  the 
metatarsus  and  tarsus.  Stop  when  the  heel  is  reached, 
and  begin  again  with  a  fresh  series  of  strips,  placed 
behind  the  tendo  Achillis  and  crossing  on  the  front  of 
the  leg  and  foot.  Carry  the  strapping  at  least  a  third 
of  the  way  up  the  leg,  and  then  bandage  it  firmly. 

The  Knee. — Begin  about  half  way  down  the  calf 
with  a  single  circular  turn.  Then  go  on  with  the 
usual  circular  strips,  applied  to  the  back  of  the  leg, 
and  crossing  on  the  antero-external  aspect  of  the  leg. 
When  the  patella  is  reached,  cut  them  slightly  shorter, 
so  as  to  leave  the  bone  uncovered ;  this  avoids  slough- 
ing of  the  skin,  which  otherwise  is  rather  liable  to 
occur.  A  good  deal  of  nicking  of  the  edges  of  the 
plaster  will  be  required  to  make  it  lie  nicely  behind 
the  knee-joint.  Continue  the  strapping  in  the  ordinary 


140          SURGICAL  AFTER-TREATMENT 

way  above  the  patella,  until  the  middle  of  the  thigh 
is  reached,  and  there  finish  off  with  another  single 
circular  turn,  for  appearance'  sake.  A  little  time  may 
be  saved  by  using  strips  of  extra  length,  so  that  they 
form  a  double  figure-of-eight,  and  cross  twice  on  the 
back  of  the  limb. 

The  Wrist. — The  common  method  of  placing  strap- 
ping round  the  lower  end  of  the  forearm  is  absolutely 
futile;  they  hold  the  radius  and  ulna  together,  but  do 
not  control  the  wrist-joint  (which  is  distal  to  them)  in 
any  way. 

The  proper  way  is  first  to  put  a  broad  strip  of  plaster 
down  the  front  and  back  of  the  forearm  and  hand, 
extending  to  the  middle  of  the  palm.  Then  begin 
strapping  with  strips  applied  to  the  palm,  and  crossing 
on  the  dorsum  of  the  metacarpus.  Fix  the  thumb 
with  spica  turns,  and  work  up  on  to  the  forearm,  on 
which  the  strapping  should  extend  upwards  for  about 
four  inches. 

The  Elbow. — If  the  elbow  is  to  be  strapped  at  a 
right  angle,  bend  it  into  that  position,  and  then  apply 
strips  until  the  flexure  of  the  joint  is  reached:  leave 
out  the  point  of  the  elbow,  and  then  continue  up  the 
arm  for  four  or  five  inches. 

If  the  joint  is  to  be  strapped  in  full  flexion,  as  in  the 
treatment  of  many  fractures  in  this  neighbourhood,  it 
is  enough  to  apply  one  single  strip,  figure-of-eight-wise, 
around  the  upper  arm  and  forearm.  This  may  be  rein- 
forced, if  desired,  with  another  piece,  placed  circularly 
round  both. 
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Sayre's  Strapping  for  Fracture  of  the  Clavicle. — 
For  this  purpose,  broad  strapping  must  be  used,  viz. 
3  inches  wide.  Make  a  loop  at  the  end  of  one  piece, 
large  enough  to  encircle  the  middle  of  the  upper  arm, 
with  the  smooth  side  of  the  plaster  next  to  the  limb. 
Slip  the  loop  round  the  upper  arm,  and  stick  the  rest 
of  the  strip  down  on  to  the  patient's  back.  This  affords 
a  fulcrum  for  subsequent  manipulations.  Now  take 
another  long  strip,  and  make  a  slit  about  3  inches  long 
in  the  middle  of  its  length ;  put  a  small  pad  of  wool  in 
the  axilla,  and  then  carry  the  point  of  the  elbow  as  far 
forwards  and  also  upwards  as  possible ;  this  carries  the 
point  of  the  shoulder  upwards  and  outwards,  and  so 
reduces  the  deformity.  Make  the  point  of  the  elbow 
project  through  the  slit  in  the  plaster  strip,  and  then 
stick  the  long  tails  down  across  the  front  and  back  of 
the  body,  meeting  over  the  opposite  shoulder.  The 
anterior  tail  should  be  affixed  in  such  a  way  that  it  also 
affords  some  support  to  the  forearm  and  hand.  Lastly, 
fix  a  broad  band  right  round  the  whole  chest  and  arm, 
transversely. 

The  Breast. — 1st  Method:  Lift  the  breast  well  up, 
and  then  stick  a  piece  of  plaster  transversely  round  the 
side  of  the  chest,  below  it.  Put  on  a  second  piece,  pass- 
ing obliquely  upwards  and  outwards,  underneath  the 
breast,  towards  the  shoulder.  Continue  in  this  way, 
putting  the  strips  on  alternately  in  a  transverse  and  an 
oblique  direction,  until  the  whole  breast  is  supported 
and  covered. 

2nd  Method :  Lift  the  breast  up,  and  then  fix  it  by 
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means  of  strips  arranged  in  a  V-like  manner  from 
below  upwards,  passing  from  the  breast  alternately  to 
the  midline  and  to  the  shoulder.  This  method  is  both 
simpler  and  better  than  the  first. 

The  Chest-wall. — Strapping  is  a  much  better  means 
of  fixing  the  chest  than  is  any  form  of  bandage,  for  by 
its  use  one  can  fix  the  affected  side  alone,  and  leave  the 
other  one  free  to  carry  out  respiratory  movements  un- 
impeded. This  greatly  lessens  the  risk  of  hypostatic 
pneumonia,  and  therefore  strapping  should  always  be 
preferred  to  bandaging  in  cases  of  fracture  of  the  ribs, 
pleurisy,  empyema,  &c. 

But  in  order  to  fix  the  chest  effectively,  it  is  essential 
that  the  strapping  should  be  applied  when  the  chest  is 
in  the  position  of  expiration,  so  that  it  cannot  expand 
during  inspiration.  Therefore,  before  each  strip  is  put 
on,  the  patient  should  be  told  to  "  breathe  out  "  as  hard 
as  he  can,  and  then  to  hold  his  breath  for  a  few  moments 
whilst  it  is  rubbed  down  into  place.  Also,  it  is  important 
that  a  sufficiently  wide  area  of  the  chest  should  be  secured; 
at  least  two  ribs  above  and  below  the  affected  part  should 
be  strapped,  and  the  strips  of  plaster  should  always  be 
long  enough  to  reach  right  round  the  affected  half  of  the 
chest,  and  on  to  the  good  side,  in  front  and  behind. 
As  regards  direction,  there  are  two  methods  in  use 
one  is  to  strap  along  the  intercostal  spaces,  i.e.  parallel 
with  the  ribs ;  the  other  is  to  strap  at  right  angles  to 
the  ribs.  The  latter  is  probably  more  effective  in  limit- 
ing movements  resulting  from  the  action  of  the  inter- 
costal muscles. 
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The  Scrotum,  for  Hydrocele,  &c. — The  proper  way  to  ° 
strap  a  scrotum  is  to  put  on  strips  in  a  star-like  manner, 
crossing  one  another  interiorly  and  running  in  a  vertical 
direction,  some  of  them  antero-posteriorly,  some  trans- 
versely, and  some  obliquely.  The  whole  scrotum  being 
covered  in  this  way,  a  single  band  is  placed  transversely 
round  the  neck,  the  ends  of  the  previous  strips  are 
turned  down  over  it,  and  another  circular  turn  is  put  on 
to  fix  the  whole. 

But  the  strapping  is  difficult  to  XHPPty  smoothly,  and    0 
as  soon  as  the  swelling  begins  to  subside,  it  all  works 
loose  and  comes  off.     A  very  much  better  method  of 
treatment  is  simply  to  order  a  suspensory  bandage. 

The  Limbs,  for  Weight- extension. — The  proper  way 
to  carry  this  out  is  given  in  a  special  addendum  on 
p.  208. 

For  Co-aptation  of  Wounds. — Strips  of  strapping, 
cut  as  indicated  in  the  diagram,  may  be  used ;  one  is 


FIG.  19. — Strapping  for  Co-aptation  of  Wound-edges. 

applied  to  either  side,  and  the  two  are  interlaced  and 
drawn  together. 


CHAPTER  VII 

OPERATIONS  ON  THE   RESPIRATORY  TRACT 

Tonsils  and  Adenoids. — The  patient's  clothing  should 
be  covered  by  a  large,  long  jaconet  cape,  well  over- 
lapped and  fastened  together  in  front.  The  hair 
(plaited  in  the  case  of  a  girl)  should  be  concealed 
under  a  rubber  bathing  cap.  Both  the  cap  and  the 
cape  are  left  on,  after  the  operation,  until  the  patient  is 
perfectly  conscious,  and  all  sickness  and  oozing  have 
ceased.  It  is  a  good  plan  to  have  the  pillow,  also,  pro- 
tected by  a  waterproof  covering. 

The  moment  the  operation  is  over,  the  patient  should 
be  turned  on  to  one  side,  and  the  face  be  liberally 
douched  with  ice-cold  water.  The  sudden  shock  causes 
deep  respiration,  and  the  venous  congestion  is  rapidly 
reduced;  haemorrhage  soon  ceases.  The  nose  should 
also  be  firmly  squeezed,  once,  to  empty  it  out. 

In  a  simple  guillotining,  if  the  anaesthetic  has  been 
skilfully  given,  the  patient  should  "  come  round " 
almost  instantly,  and  in  cases  where  a  local  anaesthetic, 
or  gas,  has  been  employed,  he  may  be  sat  up  at  once : 
this  will  serve  to  arrest  the  last  traces  of  bleeding.  (It 
may  be  taken  as  a  good  general  rule,  that  when  the 
operation  is  begun,  the  conjunctival  reflex  should  only 
just  be  abolished :  if  a  little  ether  has  been  given  at 
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some  stage  of  the  induction,  recovery  will  then  be  suffi- 
ciently slow  to  allow  of  ample  time  for  the  operation ; 
some  struggling  may  take  place,  or  the  patient  may 
give  a  cry,  as  the  adenoids  are  scraped  away,  but  he 
will  have  no  recollection  of  it  afterwards.) 

After  an  enucleation  of  the  tonsils,  recovery  from  the 
anaesthetic  may  be  rather  more  prolonged,  as  there  is  a 
larger  amount  hi  the  circulation:  still,  by  the  time 
that  the  operation  is  completed,  the  patient  should 
have  a  swallowing  reflex  sufficiently  brisk  to  prevent 
any  danger  of  blood  finding  its  way  into  the  larynx. 
If  the  conjunctival  and  pharyngeal  reflexes  are  not 
both  actively  present,  the  patient  should  not  be  returned 
to  bed,  but  be  turned  into  the  semi-prone  position, 
with  the  head  hanging  well  down;  in  this  position,  it 
is  impossible  for  blood  to  be  swallowed  or  aspirated  into 
the  air-passages.  As  soon  as  the  reflexes  return,  and 
the  colour  is  good,  the  patient  may  be  removed  from 
the  operating  theatre. 

For  several  days  after  operation,  the  throat  will  be 
very  sore,  and  only  soft  or  semi-solid  food  will  be  taken. 
The  pharynx  should  be  syringed  as  frequently  as  pos- 
sible (but  certainly  after  every  meal),  with  Lotio  Ac. 
Carbolici  1  %,  as  hot  as  it  can  be  borne.  The  patient 
should  lie  upon  one  side,  with  the  head  hanging  down 
over  a  kidney  basin,  and  the  nozzle  of  the  glass  wound- 
syringe  should  be  directed  towards  the  anterior  pillar 
of  the  fauces,  upon  the  side  that  is  uppermost.  If  the 
patient  continues  to  breathe  lightly  in  and  out 
throughout  the  process,  none  of  the  lotion  will  be 
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swallowed,  but  all  of  it  will  pass  round  the  pharynx 
and  run  out  of  the  cheek  into  the  receiver.  Carbolic 
lotion  is  better  than  any  other,  because  it  exercises  a 
mildly  anaesthetising  effect  upon  the  raw  surface,  and 
it  tastes  rather  nicer  than  the  majority. 

A  thin,  white  pellicle  of  exudate,  organisms,  debris, 
etc.,  generally  forms  upon  the  raw  surface  in  the  tonsil- 
lar  fossa  for  a  few  days,  but  this  soon  disappears:  if, 
however,  the  sepsis  seems  to  be  becoming  at  all  severe, 
the  throat  should  be  syringed  hourly  with  Lotio 
Formalin,  1  in  750,  and  a  mixture  prescribed,  contain- 
ing about  grs.  iv  of  Potass.  Chlorate. 

After  a  few  days,  the  syringing  can  be  omitted,  and 
a  gargle  of  Glycothymoline  or  Formolyptol  substituted. 
Pastilles  of  Orthoform  may  be  given,  before  food,  to 
relieve  any  tenderness  that  remains. 

Breathing  Exercises  are  of  the  utmost  importance 
in  the  after-treatment:  indeed,  in  the  case  of  young 
children,  the  operation  is  all  but  useless  unless  they  are 
most  conscientiously  carried  out.  The  operation  merely 
provides  an  airway:  the  patient  must  afterwards  be 
trained  to  use  it,  otherwise  the  development  of  the 
palate  will  be  defective,  the  speech  will  remain  thick, 
the  discharge  from  the  middle  ear  will  continue,  and, 
after  a  time,  the  adenoids  will  re-form.  The  best  plan 
is  to  lay  the  child  flat  upon  his  back  upon  a  firm  bed, 
three  times  a  day,  and  make  him  breathe  deeply  in  and 
out,  with  the  mouth  closed,  for  ten  minutes.  He  should 
also  be  made  to  keep  his  mouth  shut  as  much  as  possible, 
and  if  he  tends  to  sleep  with  it  open,  a  good  plan  is  to 
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make  him  wear  a  light  elastic  chin-strap,  until  a  better 
habit  has  been  acquired.  Ordinary  gymnastic  exercises, 
such  as  tend  to  induce  a  good  carriage  and  physique, 
are  also  to  be  recommended. 

Turbinectomy,  and  Septum  Operations. — It  is  usually 
necessary  to  plug  the  nose  more  or  less  after  these 
operations — to  arrest  the  bleeding,  in  the  case  of  a 
turbinectomy,  and  to  prevent  hsematoma  between  the 
flaps,  in  the  case  of  submucous  resection  of  the  nasal 
septum.  By  far  the  best  method  is  the  following : 
Insert  into  each  nostril  a  boiled  rubber  finger-stall,  well 
anointed,  outside,  with  sterile  vaseline :  pack  it  as  full 
as  may  be  necessary  with  ribbon  gauze,  or  a  narrow 
bandage,  also  well  soaked  in  melted  vaseline.  Then 
clean  any  grease  off  the  cheeks  with  a  little  ether,  and 
put  a  little  piece  of  lint,  with  two  holes  for  the  nostrils, 
over  the  end  of  the  nose,  and  fix  this  down,  in  turn, 
with  a  narrow  piece  of  Mead's  strapping,  or  some 
"  Z.O."  plaster. 

The  patient  should  be  told  to  avoid  sneezing,  if  he 
possibly  can :  a  piece  of  lint,  frequently  dipped  in  iced 
water,  may  be  placed  on  the  bridge  of  the  nose,  and 
may  help  somewhat,  whilst  some  patients  find  great 
help  from  pressing  firmly  upwards  against  the  hard 
palate,  just  behind  the  incisor  teeth,  whenever  they  feel 
themselves  threatened  with  a  paroxysm  of  sneezing. 

As  a  general  rule,  the  plugs  may  be  removed  on 
the  day  following  the  operation.  If,  however,  there 
are  two  raw  wounds  opposite  to  one  another  (as,  for 
example,  when  a  septal  spur  and  a  turbinate  bone  have 
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been  simultaneously  dealt  with),  the  plugging  must  be 
repeated  until  all  possibility  of  a  cross-union  is  past. 
As  a  rule,  the  vaselined  plugs  can  be  withdrawn  quite 
easily  and  painlessly :  if  they  stick  at  all,  they  should 
be  liberally  wetted  with  10-volume  hydrogen  peroxide, 
and  only  just  as  much  as  comes  away  without  any 
dragging  should  be  withdrawn  at  a  time.  The  removal 
of  dry  plugs  is  an  intensely  painful  process. 

Lastly,  the  patient  should  be  instructed  not  to  blow 
his  nose  at  all  violently  for  at  least  a  fortnight ;  if  he 
does,  the  septal  flaps  may  separate. 

For  the  treatment  of  Haemorrhage  after  Turbin- 
ectomy,  see  Chapter  III,  p.  51. 

Radical  Frontal  Sinus  Operations. — The  most  im- 
portant complications  to  watch  for  are  Acute  Empyema 
of  the  opposite  sinus  (from  an  accidental  and  unrecog- 
nised perforation),  Suppurative  Meningitis,  Extradural 
or  Cerebral  Abscess,  Acute  Empyema  of  the  Maxillary 
Antrum,  and  Spreading  Osteomyelitis  of  the  Frontal 
Bone. 

Diplopia  is  the  rule  for  about  three  weeks  after  the 
operation,  but  after  a  while  the  pulley  of  the  superior 
oblique  muscle  takes  on  a  fresh  attachment,  and  the 
symptom  disappears. 

The  wound  requires  to  be  dressed  daily.  A  piece  of 
boiled  silk  is  first  attached  to  the  upper  end  of  the 
drainage-tube,  and  then  the  latter  is  withdrawn  from 
the  nose,  leaving  the  silk  in  place,  projecting  from  the 
frontal  incision,  as  a  guide  to  enable  the  tube  to  draw 
down  into  position  again.  The  wound  is  syringed  out 
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with  peroxide  lotion,  the  nostrils  gently  swabbed  and 
plugged  with  a  wisp  of  absorbent  wool,  and  the  tube  is 
replaced.  (It  is  a  good  thing  to  lubricate  it  well  with 
sterile  oil  or  vaseline.)  At  the  end  of  a  week,  the  tube 
may  be  omitted  altogether,  the  syringing  being  con- 
tinued until  the  wound  closes  up  altogether. 

Drainage  of  the  Maxillary  Antrum. — In  all  cases, 
the  cavity  must  be  syringed  out  daily  until  the  dis- 
charge has  ceased.  Any  weak  antiseptic  may  be 
used :  if  the  discharge  is  very  mucoid,  an  alkaline 
solution  will  answer  best.  An  agreeable  formula  is  as 
follows : 

Common  Salt  }of  each'  one  teaspoonfol; 
5  °/Q  Carbolic  Lotion,  one  tablespoonful ; 
Warm  Water,  to  one  pint. 

If  the  opening  has  been  made  through  the  alveolar 
margin,  a  metal  or  vulcanite  plug  must  be  worn  mean- 
time, to  prevent  closure  of  the  hole,  and  to  prevent 
continuous  leaking  of  discharge  into  the  mouth. 
Hollow  antrum  drains  are  unsatisfactory. 

After  a  radical  operation,  the  cavity  should  be 
syringed  out  daily :  to  finish  up,  air  should  be  blown 
through  the  cavity,  to  prevent  discomfort  from  any 
fluid  remaining.  The  best  syringe  to  use  is  simply  an 
ordinary  Higginson's  enema  syringe,  with  an  oblique 
nozzle  of  lead  or  pewter,  which  can  be  bent  to  any 
required  angle. 

Intubation  of  the  Larynx. — Nasal  or  oesophageal 
tube  feeding  is  essential  hi  all  cases  at  first,  though 
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after  a  time  the  patient  may  learn  to  swallow  without 
getting  any  of  the  fluid  into  the  larynx.  This  applies, 
particularly,  to  those  cases  in  which  intubation  is  being 
employed  over  a  long  period  of  time,  as  a  treatment 
for  stenosis  of  the  trachea. 

Immediately  after  the  introduction  of  the  O'Dwyer's 
tube,  the  arms  should  be  secured  by  means  of  light 
cardboard  or  aluminium  check -splints,  applied  to  the 
front  of  the  arm  and  forearm,  so  as  to  prevent  flexion 
of  the  elbows,  and  the  patient  should  be  fastened  down 
in  bed  with  chest-straps,  so  that  he  cannot  flex  his 
head  sharply  on  to  the  front  of  his  chest,  and  so  expel 
the  tube.  The  silk  thread  attached  to  the  tube  should 
be  fastened  to  the  cheek  with  a  piece  of  strapping 
plaster,  the  part  which  passes  between  the  teeth  being 
sheathed  with  rubber  tubing,  to  prevent  its  being  bitten 
through.  When  it  is  desired  to  remove  the  tube,  all 
that  is  necessary  is  to  pull  on  the  silk :  if  it  breaks, 
"  extubation "  may  be  performed  by  hyperextending 
the  head,  placing  the  finger  just  below  the  prominence 
formed  in  the  neck  of  the  lower  end  of  the  tube,  and 
then  sharply  flexing  the  head.  The  extractor  provided 
in  the  sets  of  instruments  is  rarely  needed,  and  is  rather 
a  dangerous  appliance.  Tracheotomy  instruments 
should  always  be  at  hand  when  the  intubation  tube 
is  out,  or  is  about  to  be  removed,  in  case  urgent 
dyspno3a  should  supervene. 

If  the  tube  is  coughed  out,  the  next  size  larger 
should  be  put  in ;  and  if  this  happens  more  than  twice, 
in  diphtherial  cases,  tracheotomy  should  be  performed 
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instead.  In  cases  of  stenosis  of  the  trachea,  the  tube 
should  be  just  large  enough  to  fit  snugly  in  the  larynx ; 
if  it  is  too  tight,  it  will  produce  ulceration,  and  fresh 
cicatrisation. 

If  the  vocal  cords  are  at  all  ulcerated,  drugs  may  be 
directly  applied  to  them  by  coating  the  tube  with 
melted  gelatine,  and  then  rolling  it  in  the  material 
desired. 

Tracheotomy. — Immediately  after  the  operation,  the 
patient  should  be  placed  flat  upon  his  back  in  the  bed 
or  cot,  and  left  to  rest  for  a  few  minutes,  to  recover 
from  the  strain  upon  his  heart  induced  by  the  dyspnoea 
and  the  anaesthetic.  Then  chest-straps  should  be  ap- 
plied, and  forearm  check-splints,  to  prevent  interference 
with  the  tube.  A  special  nurse  must  be  in  attendance, 
who  must  never,  under  any  circumstances,  leave  the 
bedside ;  she  must  be  provided  with  a  bell  with  which 
to  summon  assistance,  if  necessary.  She  must  be  told 
(1)  to  wipe  away  mucus  as  fast  as  it  appears  at  the 
outlet  of  the  tube ;  (2)  to  keep  the  inner  tube  clear, 
removing  it  and  cleansing  it  as  often  as  it  is  required ; 
(3)  to  ask  at  once  for  help  if  she  cannot  keep  the  airway 
clear ;  and  (4)  only  in  case  of  the  greatest  urgency  to 
remove  the  outer  tube,  and  replace  it  by  the  dilator. 
It  is  not  well  to  allow  a  nurse  to  thrust  sterilised 
feathers  down  the  tube,  as  is  often  done,  as  they  may 
push  membrane  down  before  them,  in  a  diphtherial 
case,  and  so  obstruct  the  trachea.  In  a  non-diphtherial 
case,  the  use  of  feathers  to  remove  mucus  from  the 
trachea  is  unobjectionable.  If  it  seems  that  membrane 
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is  the  cause  of  dyspnoea  (the  tube  being  proved  to  be 
quite  clear),  it  may  be  possible  to  "  fish  "it  up  by  the 
aid  of  special  curved  forceps. 

For  the  first  few  days,  at  any  rate,  the  patient  will 
possibly  breathe  better  if  a  steam-kettle  is  used,  "the 
bed  being  partly  surrounded  by  a  tent.  The  effect  of 
the  steam  is  to  moisten  and  warm  the  inspired  air,  and 
loosen  the  secretion,  which  is  often  rather  profuse  and 
rather  sticky.  Plain  steam  may  be  used,  or  it  may  be 
medicated  by  the  addition  to  the  water  of  a  drachm  of 
creolin,  or  a  little  suspension  of  Oil  of  Scotch  Pine.  If 
the  child  is  at  all  restless  (as  in  diphtheria  with  obstruc- 
tion) ,  care  should  be  taken  that  the  nozzle  of  the  kettle 
is  not  in  such  a  position  that  it  can  be  knocked  over ; 
one  or  two  deaths  have  resulted  from  accidents  caused 
in  this  way. 

After  a  few  days,  the  secretion  often  becomes  much 
more  fluid  and  abundant ;  at  this  stage  the  steam 
should  be  omitted,  and  atropine  administered  subcu- 
taneously  instead. 

The  opening  of  the  tube  should  always  be  kept 
covered  with  a  single  layer  of  sterile  gauze,  moistened 
with  some  weak,  non-irritating  lotion,  [such  as  boric  acid 
solution  or  1  %  carbolic  acid.  A  "  bib  "  of  sterile  lint 
should  also  be  placed  under  the  guard  of  the  tube,  and 
great  care  should  be  taken  to  prevent  the  latter  from 
causing  any  chafing. 

When  the  inner  tube  is  taken  out,  it  should  be  washed 
well  in  running  cold  water,  then  dipped  in  solution  of 
Sodium  Bicarbonate  (3  j  in  a  pint),  and  well  cleaned, 
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inside  as  well  as  out.  Every  particle  of  mucus  must  be 
removed  before  it  is  boiled.  Then  clean  tapes  are  put 
on,  and  by  means  of  these  the  tube  is  dipped  in  boiling 
water  for  two  minutes.  It  is  then  cooled,  well  shaken  to 
get  rid  of  drops  of  water,  ,which  would  irritate  the  larynx, 
and  then  replaced.  Once  a  day,  or  possibly  twice,  the 
house-surgeon  must  remove,  clean,  and  replace  the 
outer  tube.  It  is  wise  to  do  this  in  the  early  morning ; 
the  child  has  then  had  a  good  rest  beforehand,  with 
plenty  of  time  afterwards  to  recover  from  the  disturb- 
ance and  fright  before  the  time  comes  for  going  to  sleep  ; 
also,  he  will  not  lie  awake  all  day  thinking  unhappily 
about  the  ordeal  that  is  to  come  towards  evening.  If 
there  is  any  difficulty,  it  may  be  wise  to  give  a  full 
dose  of  chloral  and  bromide  beforehand ;  this  not  only 
allays  fear,  but  also  reduces  spasm  of  the  laryngeal 
muscles. 

Tracheotomy  does  not  interfere  with  the  normal 
mechanism  of  swallowing  as  does  intubation ;  conse- 
quently, solid  food  may  be  given  from  the  very  first,  if 
the  patient  is  in  other  respects  fit  to  have  it.  With 
care,  fluids  may  also  be  swallowed  successfully,  though 
they  should  only  be  given  in  very  small  quantities  at  a 
time,  and  not  with  solid  food.  The  usual  way  is  to  give 
fluids  for  a  few  days,  then  semi-solids,  and  last  of  all, 
solids.  If  the  appetite  shows  the  slightest  signs  of  fail- 
ing, nasal  feeding  must  be  resorted  to  at  once.  It  is 
the  greatest  mistake  in  the  world  to  wait  until  the 
patient  is  weak  and  exhausted,  and  then  blame  the 
nasal  tube  if  he  dies.  Properly  carried  out,  nasal  feed- 
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ing  causes  very  little  shock,  and  is  a  most  life-saving 
procedure.  If  any  sedatives  or  stimulants  are  ordered, 
these  should  be  given  in  the  first  part  of  the  nasal  feed, 
not  mixed  with  the  whole  amount,  in  case  for  any 
reason  the  "  feed  "  has  to  be  stopped. 

The  tracheotomy  tube  should  be  removed  altogether 
on  the  first  possible  opportunity.  The  first  attempt 
should  be  made  after  forty-eight  hours :  one  will  be  able 
to  judge,  somewhat,  how  the  patient  will  behave  with- 
out it  when  the  outer  tube  is  being  removed  for  cleaning. 
If  the  breathing  becomes  laboured,  the  full-sized  tube 
must  be  replaced,  but  the  lumen  of  the  inner  tube  may 
be  partially  obstructed  by  a  piece  of  strapping  plaster 
placed  half  across  its  mouth ;  the  common  practice  of 
putting  a  little  piece  of  lint  into  the  tube  is  dangerous, 
for  the  lint  may  be  aspirated  into  the  larynx  or  trachea. 
Children  are  often  able  to  breathe  quite  well  without 
the  tube,  but  are  very  nervous  as  soon  as  it  is  removed ; 
in  these  cases,  it  is  well  to  cut  a  large  hole  on  the 
dorsum  of  the  tube,  so  that  a  current  of  air  passes  over 
the  rima  glottidis ;  or  an  expiratory  valve  may  be  fitted 
to  the  tube,  so  that  the  patient  gradually  learns  to 
breathe  through  the  natural  passages  again.  The 
wound  usually  closes  very  rapidly  after  the  removal  of 
the  tube,  any  slight  infection  of  the  skin  clearing  up 
quickly  with  boric  fomentations :  if  it  refuses  to  heal,  or 
if  the  cricoid  cartilage  was  divided  in  the  original  opera- 
tion, stenosis  may  ensue,  and  should  be  treated  by 
prolonged  intubation. 

Rubber  tubes  are  occasionally  used  when  the  metal 
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ones  are  making  the  throat  sore,  or  when  it  is  necessary 
to  cut  them  to  some  particular  shape  ;  they  should  not 
be  employed,  however,  for  cases  of  permanent  tracheo- 
tomy, as  they  tend  eventually  to  make  the  skin  very 
irritable,  and  set  up  much  granulation  in  the  wound. 
When  a  total  laryngectomy  has  been  performed,  the 
speech  may  be  improved  by  conducting  the  expired  air 
from  the  tube  to  the  upper  lip,  by  means  of  a  short 
length  of  rubber  tube,  fitted  with  a  plug  into  the  orifice 
of  the  tracheotomy  tube.  Artificial  larynges  have  not 
proved  a  great  success,  so  far. 

Empyema  Thoracis. — The  patient  should  be  propped 
up  as  soon  as  he  is  sufficiently  round  from  the  anaes- 
thetic, lying  on  the  affected  side,  so  that  the  pus  may 
drain  away  downhill.  The  wound  being,  as  a  rule, 
posterior,  he  will  therefore  be  resting  against  the 
projecting  tube.  One  good  way  of  avoiding  hurting 
him  is  to  take  a  long  piece  of  tubing,  about  two  feet 
long,  slit  it  up  on  both  sides  to  within  six  inches  of  the 
end,  and  then  insert  the  last  part  in  the  chest,  whilst 
bringing  the  ends  round  either  side  of  the  body,  to  the 
front.  This  holds  the  tube  very  firmly  in  place,  keeps 
the  orifice  open,  and  leaves  no  uncomfortable  projec- 
tion for  the  patient  to  lean  against.  Another  good 
plan  is  to  use  a  tube  made  with  a  wide  flange  of  flat 
rubber  at  the  end.  But  in  all  cases,  it  is  important  to 
apply  a  large  amount  of  absorbent  wool  around,  and 
especially  below,  the  tube.  The  latter  should  be 
removed  every  day,  cleansed,  boiled,  and  replaced, 
half  an  inch  having  been  previously  cut  off.  Within 
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five  or  six  days,  it  should  have  been  so  far  shortened 
that  it  only  reaches  to  the  pleural  space,  without 
projecting  within  it ;  otherwise,  it  prevents  healing  of 
the  cavity  by  holding  its  walls  apart.  But  it  is  often 
necessary  to  keep  a  short  length  of  tubing  just  in  the 
thoracic  wall  for  a  considerable  time — indeed,  as  long 
as  the  discharge  continues  to  be  profuse;  otherwise, 
reaccumulation  of  pus  may  take  place.  From  time  to 
time,  at  regular  intervals,  the  dresser  should  explore 
the  extent  of  the  wound,  seeking,  particularly,  for 
loculi  of  pus,  and  assuring  himself  that  the  cavity  is 
healing  from  the  sides  and  bottom,  and  that  the 
thoracic  wall  is  not  closing  together  over  a  suppurating 
cavity.  Irrigation  must  never  be  employed:  sudden 
death  has  resulted  on  various  occasions,  from  stimula- 
tion of  the  posterior  pulmonary  plexus.  If  closure  of 
the  wound  is  rather  slow,  it  may  be  accelerated  by  the 
daily  application  of  a  Bier's  suction  glass.  It  is  also  a 
good  plan  to  make  the  patient  lie  upon  the  good  side 
of  his  chest,  so  that  he  breathes  with  the  collapsed 
lung,  and  re-expands  it ;  also,  to  make  him  raise  the 
intra-alveolar  pressure  by  blowing  water  from  one 
Wolff's  Bottle  to  another,  several  times  a  day.  Even- 
tually, if  the  chest-wall  will  not  fall  in,  it  may  be  neces- 
sary to  perform  an  Estlander's  operation. 

Fractured  Ribs,  and  Injuries  of  the  Lung. — Not 
infrequently,  the  patient  suffers,  as  a  late  result,  from 
a  very  trying  and  persistent  traumatic  pleurisy,  with 
pain  as  soon  as  he  raises  the  arm  from  the  side,  or 
takes  a  deep  breath.  An  attempt  should  be  made,  by 
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means  of  respiratory  exercises,  and  gymnastics,  to  keep 
the  adhesions  between  the  pleura  and  lung,  and  the 
parietes,  as  much  stretched  as  possible:  the  patient 
should  practise,  from  the  first,  taking  deep  inspirations, 
and  raising  his  hands  above  his  head. 


CHAPTER   VIII 

OPERATIONS  ON  THE  ALIMENTARY  TRACT 
AND  ABDOMEN 

Excision  of  the  Tongue. — The  patient  should  be  sat 
up  in  bed,  turned  rather  over  to  one  side,  so  that  the 
discharges  may  run  out  of  the  mouth.  Small  doses  of 
atropine  may  be  given,  enough  to  diminish  the  amount 
of  saliva,  without  abolishing  it.  The  mouth  must  be 
cleansed  after  every  feed,  and  as  frequently  as  possible 
during  the  intervals,  with  5-volume  hydrogen  peroxide. 
For  the  first  day  or  two,  a  spray  may  be  used,  but  as 
soon  as  possible,  gentle  dabbing  with  wool  should  be 
substituted.  Particular  attention  should  be  paid  to 
the  margins  of  the  teeth  and  gums. 

When  a  large  raw  surface  has  been  left,  it  may  be 
protected  by  painting  it  with  Whitehead's  Varnish, 
though  this  is  not  often  used  now.  This  formula  is : 

Benzoin       ....  2 

Storax         .        .         .        .  1'5 

Balsam  of  Tolu    ...  -5 

Ether 20 

Dissolve,  strain,  and  add : 

Aristol         .        .  2  parts 
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For  the  first  few  days,  feeding  by  nasal  tube  will  be 
required,  but  afterwards  the  patient  may  either  use  a 
feeder,  with  about  six  inches  of  rubber  tube  attached 
to  the  spout,  or  else  he  may  suck  up  the  milk  from  a 
vessel  placed  upon  the  floor  beside  the  bed.  As  soon 
as  possible,  ordinary  solid  or  semi-solid  food  should  be 
resumed,  as  this  greatly  diminishes  the  risk  of  bacterial 
infection  from  the  mouth.  It  is  quite  unnecessary  to 
enjoin  silence,  as  is  often  done,  for  the  movements  of 
the  tongue  help  to  prevent  stagnation,  and  keep  the 
mouth  clean. 

Cleft  Palate  and  Hare  Lip. — The  stitches  in  the  lip 
may  be  protected  by  a  sealed  dressing,  but  the  only 
way  with  the  sutures  in  the  palate  is  to  rely  upon 
assiduous  cleansing  by  means  of  the  peroxide  spray. 
Every  effort  should  be  used  to  humour  the  child,  and 
to  prevent  its  crying,  and  so  throwing  a  strain  upon 
the  stitches.  At  first  it  will  be  necessary  to  feed  by 
means  of  a  teaspoon,  but  later  on,  a  bottle  with  an 
extra  large  teat  may  be  used.  The  stitches  in  the  lip 
should  be  left  in  for  as  long  as  possible,  even  though 
they  seem  to  be  rather  infected  or  tight. 

In  older  children,  re-education  of  the  speech  is  quite 
as  essential  to  success  as  the  operation  itself.  It  must 
be  conscientiously  carried  out  for  several  years  by 
someone  who  has  made  a  special  study  of  this  work. 
In  cases,  too,  where  an  obturator  has  been  fitted,  the 
greatest  advantage  will  only  be  secured  if  arrangements 
for  re-education  of  the  speech  are  made. 

Excision  of  the  Maxilla. — The  large  cavity  left  after 
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this  operation  should  be  left  stuffed  with  gauze  for 
twenty-four  hours  afterwards,  and  then  frequent  syring- 
ing should  be  instituted.  If  hgemorrhage  occurs,  tight 
packing  should  first  be  tried,  and  then,  if  this  fails,  the 
thermo-cautery,  or  possibly  ligation  of  the  external 
carotid  artery.  An  obturator  and  denture  will  be 
required  later  on. 

(Esophagotomy. — The  wound  in  the  neck  should 
always  be  drained,  and  allowed  to  granulate  up ;  sutures 
are  dangerous.  In  order  to  promote  rapid  union,  rectal 
feeding  should  be  practised  for  the  first  few  days,  to 
give  absolute  rest  to  the  part.  The  first  foods  given 
should  be  sterile,  e.g.  milk  puddings,  &c. 

Gastrostomy. — The  skin  all  round  the  wound  should 
be  protected  with  Pitt's  Varnish  (see  p.  29).  For  the 
first  fortnight  the  tube  should  be  left  always  in  place, 
but  afterwards  it  should  be  removed,  and  only  intro- 
duced at  meal  times.  A  well-fitting  belt  should  be 
ordered.  Patients  should  be  encouraged  to  chew  food 
in  the  mouth,  even  if  they  cannot  swallow  it :  this 
affords  them  at  any  rate  the  taste  of  the  food,  and 
promotes  the  psychical  flow  of  gastric  juice. 

Gastro-enterostomy,  and  other  gastric  operations. — 
It  must  always  be  remembered  that  when  gastro- 
enterostomy  is  done  for  gastric  or  duodenal  ulcer,  the 
ulcer  is  still  present,  and  that  medical  treatment  is  as 
much  required  for  its  cure  after  the  operation  as  before. 
This  will  to  a  large  extent  determine  the  diet,  but  the 
remarks  made  in  Chapter  II,  pp.  35  and  36,  with  regard 
to  milk  diet,  apply  with  particular  force  to  cases  of  this 
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kind.  It  is  best  to  give  small,  frequent,  dry  meals,  with 
fluid  at  intermediate  times,  so  that  the  gastric  juice 
may  always  be  the  strongest  possible. 

Acute  Dilatation  of  the  Stomach,  indicated  by  marked 
collapse,  feeble  pulse,  and  persistent  vomiting  of 
enormous  amounts,  is  a  very  dangerous  condition,  and 
demands  immediate  drastic  action.  Delay  will  lead  to 
death.  The  stomach  must  be  washed  out  with  hot 
saline,  and  strychnine  and  pituitary  extract  given 
freely,  in  order  to  restore  the  tone  of  the  muscle.  The 
urine  should  be  tested  for  acetone,  and  if  there  is  any 
evidence  of  acidosis,  alkalies  should  be  administered, 
intravenously  if  necessary. 

In  a  straightforward  case,  the  patient  will  get  up  on  a 
couch  on  the  tenth  day,  sit  up  on  the  eleventh,  and 
begin  to  walk  a  little  on  the  twelfth.  All  ordinary 
laparatomy  patients  should  be  out  of  hospital  within 
three  weeks,  and  if  the  local  practitioner  is  willing  to 
undertake  the  removal  of  the  stitches,  there  is  no 
reason  why  this  period  should  not  be  shortened  to  one 
week,  provided  that  a  firm  bandage  is  applied.  Moving 
the  patient  home  in  an  ambulance  will  not  throw  any 
more  strain  on  the  deep  sutures  than  sitting  up  in  bed 
does. 

The  general  treatment  of  Laparotomy  cases  has  been 
given  in  Chapter  II,  but  it  may  be  mentioned  that  it  is 
particularly  in  these  cases  that  parotitis  is  liable  to 
occur:  it  has  been  proved,  experimentally,  that  laparo- 
tomy  causes  reflex  diminution  of  the  salivary  flow. 

Pain  in  the  wound  may  be  prevented  by  infiltrating 
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its  edges  with  1  °/Q  solution  of  Quinine-and-urea-hydro- 
chloride,  and  also  by  good  bandaging.  Flatulence 
should  be  prevented  by  restricting  the  amount  of 
morphia  used,  by  excluding  milk  from  the  post-operative 
diet,  and  by  the  use,  if  necessary,  of  soap-and-turpentine 
enemata. 

Biliary  Cases. — The  tube  draining  the  gall-bladder 
or  duct  should  lead  into  a  graduated  receiver,  and  the 
amount  which  collects  should  be  recorded  every  twenty- 
four  hours.  As  a  rule,  the  tube  will  come  loose  in  about 
a  fortnight :  if  the  wound  does  not  close  up  readily,  the 
daily  application  of  Bier's  Cup  will  suck  out  any  dis- 
charge, and  improve  the  vascularity  of  the  walls  of  the 
sinus.  Closure  will  then  take  place,  unless  there  is 
some  source  of  sepsis  at  the  bottom.  A  similar  method 
is  also  useful  in  the  case  of  tuberculous  sinuses  and 
stitch-sinuses,  when  the  stitch  has  been  removed. 

Urotropin  should  be  given  at  first,  to  sterilise  the 
bile,  and  a  diet  suitable  for  biliously-inclined  people. 
Itching  in  jaundice  is  troublesome ;  alkaline  baths  seem 
to  give  the  most  relief,  or  weak  carbolic  sponging. 

Hernia. — As  a  rule,  it  is  best  to  avoid  tension  on  the 
stitches  by  sitting  the  patient  up  slightly,  and  placing  a 
cushion  under  the  knee  on  the  affected  side.  In  addi- 
tion to  the  spica  bandage,  a  "St.  Andrew's  Cross  of  the 
perinseum  "  should  be  applied,  the  scrotum  being  sup- 
ported on  the  front  of  the  body- wall ;  this  will  prevent 
a  secondary  hydrocele.  After  all  Scrotal  Operations, 
too,  the  scrotum  should  be  supported  in  this  way. 
After  hernioplasty  in  infants,  the  dressing  should  be 
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protected  by  covering  the  whole  of  the  front  of  the 
body  with  a  piece  of  jaconet,  and  bringing  the  penis 
through  a  small  hole  in  the  centre :  it  is  then  strapped 
into  the  barrel  of  a  small  syringe,  which,  in  turn,  leads 
into  a  urine-receiver  placed  in  the  cot:  the  latter  is 
raised  at  the  head.  Thus  the  wound  is  kept  absolutely 
dry. 

A  truss  should  not  be  worn  after  hernioplasty,  as  it 
causes  pressure-atrophy  of  the  muscles;  occasionally, 
however,  one  is  ordered,  when  the  muscles  have  been 
found  very  fatty  and  wasted,  and  the  radical  cure  is 
not  sound. 

Ileo-sigmoidostomy  and  Colectomy. — The  rectal  tube 
is  left  in  place  as  long  as  any  material  comes  away 
through  it :  if  any  signs  of  obstruction  occur,  hot 
liquid  paraffin  is  syringed  up  through  it.  If  the  pre- 
sence of  the  tube  causes  tenesmus,  this  may  be 
relieved  by  local  infiltration  of  the  region  round  the 
sphincters  with  Urea-quinine-hydrochloride,  1  °/Q.  The 
best  initial  dressing  for  the  abdominal  wound  is  a  boiled 
boric  fomentation. 

Colostomy. — The  skin  over  a  wide  area  should  be 
cleaned  daily,  dried,  and  then  be  coated  with  a  thick 
layer  of  Pitt's  Varnish  (p.  29).  At  first,  the  patient  will 
be  unable  to  control  the  escape  of  fsecal  material,  and 
frequent  dressings  will  be  needed.  A  smart  purge 
every  night  clears  away  much  of  the  contents  of  the 
gut  in  the  morning,  and  is  a  great  help.  Later  on, 
when  voluntary  control  begins  to  return,  the  patient 
should  be  taught  how  to  look  after  his  colostomy  for 
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himself.  A  daily  laxative  should  be  taken,  if  necessary, 
but  often  this  can  be  dispensed  with.  Every  morning, 
the  patient  should  lie  down  over  a  bedpan,  and  evacu- 
ate the  gut  as  completely  as  possible.  Then  he  should 
inject  about  a  pint  of  warm  lotion  into  the  upper  seg- 
ment of  the  gut,  retain  it  as  long  as  he  can,  and  return 
the  whole.  This  leaves  the  upper  loop  of  bowel  clean 
and  empty  for  the  rest  of  the  day.  The  lower  segment 
should  then  be  washed  through  from  the  upper  opening, 
and  out  at  the  anus,  to  keep  the  interior  clean,  and  the 
growth — if  there  is  one — from  becoming  unduly  ulcer- 
ated. A  colostomy  belt  should  be  ordered,  having  a 
small  cup  of  glass  or  metal ;  this  serves  merely  to  catch 
any  slight  leakage  from  the  bowel  during  the  day. 
The  patient  will  normally  be  able  to  control  his  bowels, 
and  have  them  opened  at  will,  just  like  anyone  else. 
A  plug  should  never  be  used,  as  it  tends  to  stretch  the 
muscle  and  impair  its  sphincteric  action.  Lastly,  if 
there  is  any  rubber  in  the  construction  of  the  belt,  care 
should  be  taken  not  to  allow  any  ointment  to  touch  it, 
or  it  will  soon  perish. 

Rectal  and  Anal  Operations. — To  ease  the  pain  of 
the  first  motion,  the  best  way  is  to  give  01.  Ric.  as  the 
purge,  insert  a  cocaine  suppository  in  the  bowel,  and 
then,  after  a  few  minutes,  run  in  about  five  ounces  of 
warm  olive  oil,  with  an  ounce  of  castor  oil.  A  routine 
laxative  should  be  given  afterwards,  the  object  being  to 
render  the  faeces  soft,  but  not  fluid;  liquid  paraffin, 
confection  of  vaseline,  or  the  old  Conf.  Sennse  et  Sulph., 
may  be  tried. 
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The  finger  should  be  inserted  in  the  rectum  on  the 
fourth  day,  and  every  three  days  afterwards,  to  prevent 
stenosis ;  and  in  all  cases  in  which  mucous  membrane 
has  been  excised,  the  patient  should  be  seen  at  intervals 
for  at  least  six  months  afterwards,  and  the  bowel  digi- 
tally dilated.  For  .the  first  six  weeks  a  dilating  bougie 
should  be  ordered  for  the  patient's  own  use  at  home. 
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SCALE? 
FIG.  20.— Rectal.Bougie. 

After  a  pile  operation,  the  stitches  generally  come 
away  of  themselves  in  about  ten  days ;  but  great  relief 
will  be  afforded,  after  the  fourth  day,  by  frequent  hot 
hip  baths.  White  piles,  forming  externally,  are  usually 
simply  due  to  lymphatic  oedema;  if  they  do  not  go 
away  under  fomentation  treatment,  they  may  be  excised 
under  local  analgesia. 

In  a  fistula  case,  the  wound  must  be  dressed  twice 
daily,  and  packed  from  the  bottom :  the  utmost  care 
must  be  taken  to  prevent  bridging,  or  else  the  whole 
treatment  will  be  futile. 


CHAPTER  IX 

OPERATIONS  ON  THE  HEAD  AND   NECK,  THE 
SPINE,   AND  THE  NERYOUS   SYSTEM 

Mastoid  Cases. — Syringing  is  not  good,  in  the  after- 
treatment  of  these  cases,  as  it  tends  to  wash  pyogenic 
organisms  deep  down  into  the  spongy  mastoid  process, 
and  so  to  spread  the  disease,  instead  of  curing  it.  Daily 
wiping  with  sterile  wool,  soaked  in  peroxide,  is  much  to 
be  preferred,  and  the  cavity  should  afterwards  be  dried 
and  lightly  packed  with  gauze. 

Ordinary  commercial  peroxide  often  "smarts"  in  the 
ear,  on  account  of  free  sulphuric  acid  present  in  it  as  an 
impurity.  This  may  be  got  rid  of  by  shaking  the  per- 
oxide with  a  small  amount  of  calcium  carbonate  and 
filtering  it,  shortly  before  use.  (Only  a  small  quantity 
should  be  prepared  in  this  way,  as  the  neutralised  per- 
oxide is  unstable.)  Or  Merck's  "  Perhydrol "  may  be 
employed. 

When  the  Radical  Operation  has  been  performed, 
the  utmost  care  must  be  employed  to  prevent  any 
stenosis  of  the  external  auditory  meatus  afterwards. 
On  the  slightest  indication  of  this,  the  canal  should  be 
firmly  plugged  with  ribbon  gauze,  or  dilated  up  by  the 
insertion  of  a  short,  wide  drainage  tube.  The  success 
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of  the  whole  operation  depends  very  largely  upon  the 
manner  in  which  the  meatus  is  preserved:  stenosis 
spells  failure  and  relapse. 

If  the  Lateral  Sinus  has  been  opened,  the  wound 
should  be  left  alone  for  two  days,  and  then  be  dressed 
under  gas.  The  gauze  plug  should  be  moistened  with 
peroxide  and  gently  removed :  if  the  bleeding  recurs,  a 
fresh  piece  of  gauze  must  be  plugged  down  on  to  the 
hole,  but  it  should  not  project  into  the  sinus. 

Cerebral  Abscess. — The  difficulty  here  is  to  prevent 
the  lumen  of  the  tube  from  becoming  occluded  by 
debris  or  soft  brain  tissue :  it  is  best  to  use  two  tubes, 
side  by  side,  sewn  through  the  edges  of  the  wound. 
Irrigation  must  be  very  gently  conducted,  unless  the  ab- 
scess-wall is  fairly  dense,  or  else  comparatively  healthy 
brain  will  be  washed  away.  Indeed,  in  recent  cases,  it 
is  rather  risky,  and  might  with  advantage  be  omitted 
altogether,  if  the  wound  is  draining  at  all  freely. 

If  the  signs  of  intracranial  suppuration  recur,  pus 
should  be  sought  for  in  the  most  dependent  part  of  the 
wound.  With  a  patient  lying  flat  on  his  back  hi  bed, 
this  will  often  be  under  the  apex  of  the  lateral  lobe  of 
the  cerebellum :  a  finger  should  also  be  inserted  into 
the  original  abscess  cavity,  to  explore  for  loculation. 
An  exploring  needle  is  absolutely  unreliable,  and  should 
never  be  used :  either  the  lumen  becomes  choked  with 
brain-tissue,  or  the  pus  is  too  thick  to  flow  through  it, 
or  the  point  is  turned  by  a  thick  abscess-wall. 

Hernia  Cerebri. — The  best  dressing  for  these  is  gauze 
soaked  in  absolute  alcohol ;  this  keeps  the  hernia 
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aseptic,  and  also  shrinks  it  up.  A  poroplastic  felt 
skull-cap  may  with,  advantage  be  applied. 

Headache  from  Increased  Intracranial  Pressure,  if 
severe,  can  be  relieved  in  the  most  dramatic  manner  by 
a  lumbar  puncture.  Not  more  than  20  c.c.  of  fluid 
should  be  drawn  off.  Sudden  death  has  occasionally 
happened  after  this  procedure,  but  this  is  a  rare  event, 
and  has  been  chiefly  associated  with  pontine  tumours, 
or  cases  in  which  an  excessive  amount  of  fluid  has  been 
removed ;  the  accident  is  so  rare  as  not  to  preclude 
lumbar  puncture  as  a  means  of  treatment  hi  bad  cases. 

Laminectomy. — A  light  spinal  support  should  always 
be  ordered  for  use  for  a  year  after  the  operation :  this  is 
particularly  important  in  cervical  cases. 

After  operation  on  the  cord,  or  injury,  the  detrusor 
of  the  bladder  will  often  be  paralysed,  and  a  catheter 
will  be  required  for  a  long  time.  At  first  it  should  be 
passed  every  four  or  five  hours,  but  in  time,  four  times 
in  twenty-four  hours  will  be  found  sufficient.  The 
utmost  antiseptic  precautions  should  be  employed,  and 
urinary  antiseptics  continuously  administered  in  small 
amounts.  Even  then,  a  certain  amount  of  cystitis  is 
not  improbable,  the  result  of  the  organisms  of  the 
urethra  being  carried  down  into  the  bladder.  Priapism 
should  be  treated  with  drachm  doses  of  Ext.  Salicis 
Nigrse  Liq.,  together  with  Hyoscyamus :  bromides  are 
ineffective  and  depressing.  Much  difficulty  will  often 
be  experienced  in  getting  the  bowels  open,  and  Croton 
Oil,  TlV  ij,  in  a  pat  of  butter,  may  be  required.  Irritant 
purges,  if  too  frequently  repeated,  may  lead  to  colitis. 
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Nerve  Anastomoses. — The  part  should  be  placed 
upon  a  splint  in  such  a  position  that  there  is  no  tension 
upon  the  union.  The  paralysed  muscles  should  be 
kept  in  a  good  state  of  nutrition  by  means  of  daily 
massage  and  galvanism,  and  contracture  of  their 
opponents  prevented  by  splints. 

Tetanus. — In  bad  cases,  it  is  wise  to  give  chloroform 
to  full  anaesthesia  once  a  day,  and  then  carry  out  all 
the  nursing  procedures  that  are  required :  the  patient 
should  be  washed,  his  back  massaged,  rubbed  with 
alcohol  and  powdered,  the  bed  made,  a  feed  admin- 
istered by  oesophageal  tube,  and,  if  necessary,  chloral 
given  per  rectum.  Where  an  intratracheal  anaesthesia 
apparatus  is  available,  it  may  be  employed  to  carry  out 
artificial  ventilation  of  the  lungs,  in  cases  of  severe 
respiratory  spasm,  the  catheter  being  passed  under 
anaesthesia  in  the  first  place. 

Torticollis. — The  patient  should  be  placed  with  the 
head  looking  away  from  the  affected  side,  and  the  chin 
well  elevated ;  the  position  is  very  irksome,  and  seda- 
tives should  be  given  freely.  It  is  well  to  fasten  the 
head  by  means  of  sandbags,  and  a  towel  firmly  pinned 
across  the  brow.  On  the  tenth  day,  "head-suspen- 
sion "  with  Sayre's  triangle  should  be  begun,  the  patient 
standing  on  tiptoe,  hung  up  by  the  head,  for  ten  minutes 
at  a  time.  Active  and  passive  movements,  in  the 
corrective  direction,  should  also  be  begun,  and  an 
"artificial  sternomastoid "  should  be  worn  for  six 
months  or  a  year  after  the  operation. 

Goitres. — In  all  goitre  cases,  a  small  gauze  or  cigar- 
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ette  drain  should  be  inserted  for  twenty-four  hours,  to 
prevent  retention  of  secretion,  and  consequent  thyro- 
toxicosis.  This  is  indicated  by  a  fast,  irregular,  flutter- 
ing pulse,  faintness,  nausea,  vomiting,  pyrexia,  and 
great  excitability ;  there  may  even  be  acute  mania.  It 
is  particularly  prone  to  appear  in  cases  of  Graves' 
Disease,  and  is  then  very  dangerous,  on  account  of  the 
excessively  toxic  nature  of  the  secretion.  If  the  signs 
of  thyrotoxicosis  appear,  the  wound  should  be  freely 
opened  up,  and  irrigated  with  sterile  sodium  bicar- 
bonate solution.  In  all  goitre  cases,  it  is  a  useful 
prophylactic  to  give  large,  frequent  draughts  of  water 
after  operation.  If  a  general  anaesthetic  has  been 
administered,  the  patient  should  not  be  left  for  a  single 
instant  until  she  is  quite  "  round,"  on  account  of  the 
risk  of  sudden  syncope.  Also,  when  the  goitre  was  of 
long  standing,  and  had  caused  a  certain  amount  of 
absorption  of  the  trachea!  rings,  the  trachea  may  be 
very  ill-supported  after  the  removal  of  the  tumour; 
hence  it  may  be  sucked  in  at  every  breath,  and  con- 
siderable dyspnoaa  result ;  this  throws  a  strain  on  the 
heart.  Intubation,  or  the  passing  of  an  intratracheal 
catheter,  may  be  required  in  severe  cases  of  softened 
scabbard-trachea  of  this  type,  until  compensation  has 
been  established.  But,  as  a  rule,  the  patient  may 
be  gradually  sat  up  in  bed  as  soon  as  the  effect  of 
the  anaesthetic  has  passed  off. 


CHAPTEE  X 

OPERATIONS  ON  THE  GENITO-URINARY  ORGANS 

BEFORE  any  operation  on  the  kidneys,  ureter,  or 
bladder,  it  is  wise  to  give  a  prophylactic  course  of 
some  urinary  antiseptic ;  for  this  purpose,  the  mixture 
given  on  p.  11  may  be  employed.  It  is  usually  well 
to  continue  this  for  several  days  after  operation  as 
well,  in  addition  to  making  the  patient  drink  as  much 
water  as  possible. 

Nephrectomy. — The  patient  should  be  accustomed, 
beforehand,  to  the  diet  which  he  is  to  have  after 
operation,  so  that  the  change  may  not  be  too  sudden. 
First  of  all,  a  light  mixed  diet  should  be  ordered,  and 
then  this  should  be  gradually  reduced  to  a  farinaceous 
one.  After  the  operation,  the  object  is  to  throw  as 
little  work  as  possible  on  the  kidney,  until  compensa- 
tion has  been  established.  Fluids,  excepting  beef-tea 
and  meat  extracts,  should  be  given  for  the  first  three 
days,  then  a  light  farinaceous  diet :  butter  and  cream 
are  added,  and  at  the  end  of  about  a  fortnight,  protein 
elements  are  gradually  introduced.  Proteins  which 
produce  a  large  amount  of  urea  or  uric  acid  should 
be  eschewed  for  a  considerable  time. 

The  drainage   tube  should  be  removed  as  soon  as 

171 


172         SURGICAL  AFTER-TREATMENT 

free  discharge  ceases :    usually  on  about   the   fourth 
day. 

Nephropexy. — The  success  of  this  operation  depends 
upon  the  formation  of  dense  surfaces  of  connective 
tissue  between  the  abdominal  wall  and  the  denuded 
surface  of  the  kidney.  It  is  clearly  essential  that  these 
should  not  be  stretched  during  the  healing  process. 
The  patient  must  therefore  remain  flat  upon  her  back 
for  at  least  six  weeks  after  the  operation,  and  during 
this  time  all  straining  must  be  avoided;  full  diet 
should  be  given,  and  everything  done  to  fatten  up  the 
patient,  in  the  hope  of  increasing  the  amount  of  peri- 
renal  fat,  but  laxatives  should  also  be  ordered,  in  order 
that  the  bowels  may  be  moved  without  effort.  Massage 
should  also  be  employed,  to  promote  the  circulation, 
and  keep  the  abdominal  muscles  in  good  condition. 
All  kinds  of  kidney-belts  and  trusses  are  useless,  and 
should  be  avoided. 

Anuria. — If  suppression  of  urine  is  threatened,  dry- 
cup  the  loins,  order  diaphoretics  and  diuretics,  give 
subcutaneous  infusions  and  a  smart  saline  purge,  and 
administer  a  radiant  heat  bath.  If  the  condition  is  due 
to  acute  nephritis,  decapsulation  may  be  tried.  If  aci- 
dosis  is  the  fundamental  fault,  intravenous  injection  of 
Sod.  Bicarb,  may  be  of  value. 

Bladder  Cases. — In  these,  as  well  as  in  kidney  and 
ureter  cases,  the  total  amount  of  urine  passed  in  twenty- 
four  hours  must  be  accurately  measured,  care  being 
taken,  as  far  as  possible,  that  none  is  lost  with  the 
motions.  A  parallel  record  should  also  be  charted  of 
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the  amount  of  fluid  taken  by  mouth.  The  special 
methods  of  preparation  for  cystoscopy  are  given  on 
p.  11,  and  the  treatment  of  post-operative  retention  on 
pp.  27  and  180. 

Irrigation  of  the  Bladder  is  required  after  Prosta- 
tectomy, sometimes,  and  in  fracture  of  the  spine,  and 
some  diseases  of  the  spinal  cord.  The  lotion  used 
should  be  at  body  heat,  or  else  rigors  may  be  caused : 
about  eight  ounces  should  be  run  in  with  an  irrigator, 
or  an  Albarran  syringe,  by  means  of  a  wide  catheter, 
and  then  be  allowed  to  run  out  again;  the  bladder 


FlG.  21. — Bladder  Syringe. 

should  never  be  filled  to  distension.  The  process  must 
be  repeated  until  the  washings  come  back  absolutely 
clear.  The  following  are  some  of  the  solutions  in 
common  use : 

Boric  Acid,  half  saturated. 
Silver  Nitrate,  1  in  10,000. 
Potass.  Permang.,  1  in  10-15,000. 
Hydrarg.  Oxycyanide,  1  in  10,000. 
Glycothymoline,  Formolyptol,  or  Listerine,  3  j  in 

Oij. 
Hydrogen  Peroxide,  1  in  20. 

For  general  use,  boric  lotion  is  one  of  the  best.    Silver 
salts  are  particularly  appropriate  in  chronic  gonorrho3al 
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cases,  and  in  all  kinds  of  indolent  cystitis.  But  for 
cases  that  are  at  all  acute,  they  are  too  painful,  and 
are  best  avoided.  Weak,  deacidified  hydrogen  peroxide 
is  admirable  for  severe  sepsis,  and  clears  it  up  as 
nothing  else  will:  care  should  be  taken,  however,  to 
allow  a  free  return  of  the  irrigating  fluid,  or  else  the 
distension  of  the  bladder  with  gas  will  cause  severe 
pain.  Glycothymoline,  formolyptol,  and  listerine  are 
employed  for  mild  cystitis,  post-operative  infections, 
and  the  like. 

Suprapubic  Cystotomy.  —  For  the  treatment  of 
haemorrhage  after  this  operation,  see  Chapter  III,  p.  55. 
If  the  bladder  fills  up  with  clot,  a  violent  clot-colic  may 
result,  with  severe  shock :  an  attempt  may  be  made 
to  break  up  the  clot  with  a  wide  catheter,  and  get  rid 
of  it  with  Bigelow's  evacuator,  but  as  a  rule  it  is 
necessary  to  reopen  the  bladder  wound,  scoop  out  the 
clot,  and  irrigate  with  hot  solution. 

When  the  bladder  has  been  sewn  right  up,  a  wide- 
bore  catheter  must  be  kept  tied  in  for  several  days, 
to  insure  free  drainage  from  the  bladder;  the  gauze 
wick  left  in  the  cavum  Retzii  may  be  removed  in 
thirty-six  hours.  In  Suprapubic  Prostatectomy,  and 
all  cases  in  which  the  bladder  has  been  left  open, 
copious  dressings  of  absorbent  wool  should  be  applied, 
and  be  changed  as  often  as  necessary.  The  very  wide 
tube  that  is  employed  should  be  removed  on  the  third 
day ;  the  bladder  should  be  irrigated  by  means  of  a 
catheter  on  the  second  and  third  day,  the  fluid  escaping 
by  way  of  the  suprapubic  tube.  After  this,  the  bladder 
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should  be  irrigated  daily  via  the  urethra,  until  the 
patient  can  pass  water  quite  well  by  himself.  But  it 
is  very  undesirable  to  keep  an  aged  patient  in  bed 
throughout  the  whole  time  of  closure  of  the  wound ; 
this  entails  too  great  a  risk  of  hypostatic  pneumonia. 
Going's  Suprapubic  Apparatus,  or  some  such  appliance, 


FlG.  22. — Going's  Suprapubic  Apparatus. 

should  be  put  on,  and  the  patient  got  up  in  about  a 
week.  Also,  it  should  be  remembered  that  these  old 
prostatic  patients  have  frequently  suffered  from  urinary 
sepsis  and  renal  back-pressure  for  a  considerable  time ; 
their  kidneys  are  far  from  sound,  and  therefore  it  is 
well  to  keep  them  secreting  freely  by  giving  copious 
draughts  of  water,  and  some  simple  diuretic  mixture. 
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If  the  suprapubic  wound  refuses  to  close  readily,  it 
generally  means  that  the  urethra  is  not  as  patent  as 
it  should  be :  a  larger  catheter  should  therefore  be 
passed,  and  tied  in  for  a  few  days.  In  some  instances, 
however,  the  trouble  will  be  found  to  be  phosphatic 
deposits  around  the  internal  orifice  of  the  urethra, 
a  fold  of  torn  mucous  membrane  which  obstructs  the 
opening,  or  the  ingrowth  of  epithelium  from  the  supra- 
pubic  wound. 

Scrotal  Operations. — After  all  scrotal  operations, 
(radical  cure  of  hydrocele,  castration,  &c.),  the  wound 
should  be  very  accurately  closed,  and  then  the  scrotum 
be  firmly  bandaged,  and  supported  on  the  front  of  the 
abdomen  by  a  small  pillow  and  a  St.  Andrew's  Cross 
bandage.  In  this  way,  the  formation  of  a  secondary 
hydrocele  is  prevented. 

Circumcision. — For  babies,  the  best  dressing  is  a 
strip  of  half-inch  unmedicated  ribbon  gauze,  smeared 
with  boric  ointment:  this  can  be  easily  removed  and 
changed  by  the  mother,  after  the  parts  have  been 
cleansed  in  a  warm  bath.  The  old-fashioned  Friar's 
Balsam  is  cruel  and  unsatisfactory,  for  discharge 
collects  underneath  the  varnishy  surface,  and  makes 
the  whole  wound  septic.  In  adults,  the  best  course  is 
to  use  an  anchored  dressing,  i.e.,  the  numerous  salmon- 
gut  sutures  are  left  long,  a  strip  of  gauze  is  wound 
round  the  tip  of  the  penis,  and  then  the  stitches  are 
tied  a  second  time  over  the  gauze,  so  as  to  hold  it 
in  place  and  exert  pressure  on  the  bleeding  cut  edge. 
Painful  erections  are  prevented  by  the  administration 


GENITO-URINARY  ORGANS  177 

of  Pot.  Brom.  in  15-grain  doses,  combined  with  a 
drachm  of  Ext.  Salicis  Nigrse  Liquidum. 

Haemorrhage  from  the  frsenal  artery  is  sometimes 
really  serious  in  infants:  it  is  easily  controlled  by 
carefully  sponging,  picking  up  the  exact  bleeding  spot 
in  an  artery-forceps,  and  ligaturing  it  with  fine  catgut 
(not  horsehair,  which  is  much  too  brittle.) 

Colporrhaphy  and  Perinaeorrhaphy. — It  is  essential 
that  the  stitches  should  be  kept  absolutely  dry,  and 
that  no  tension  should  be  thrown  on  them.  A  catheter 
must  be  passed  regularly  for  the  first  week,  and  the 
diet  should  be  similar  to  that  used  in  rectal  cases, 
designed  so  as  to  give  the  smallest  fsecal  residue.  (See 
Chap.  II,  p.  38.)  A  routine  laxative  should  be  ordered. 
It  is  well  to  tie  the  knees  together,  at  any  rate  at  first, 
and  during  the  hours  of  sleep.  The  sutures  should  be 
mopped  daily  with  |  °/0  Lysol  or  Lysoform  solution, 
dried,  and  powdered  with  boric  acid  and  starch. 

Curetting. — The  gauze  plug  should  be  removed  after 
twenty-four  hours,  and  in  this,  as  in  all  operations  on 
the  cervix,  a  vaginal  douche  should  be  given  twice  a 
day  as  long  as  any  discharge  persists. 

Hysterectomy  and  Ovariotomy. — After  the  stitches 
have  been  removed,  an  abdominal  belt  should  be  fitted. 
This  should  be  designed  so  as  not  to  compress  the 
abdominal  viscera,  but  rather  to  lift  them  upwards  and 
backwards  towards  the  spine.  After  vaginal  hyster- 
ectomy, the  removal  of  the  clamps  is  always  an  anxious 
moment ;  the  best  way  is  to  loosen  the  handles  in  the 

morning,  leaving  them  in  place,  and  then  to  withdraw 
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them  altogether  later  on,  if  no  haemorrhage  takes 
place. 

Amputation  of  the  Breast. — During  the  first  twenty- 
four  hours  a  large  amount  of  serum  will  escape  from  the 
wound ;  a  large  mass  of  gauze  and  wool  should  therefore 
be  placed  at  the  posterior  fold  of  the  axilla  to  absorb  it. 
In  bandaging,  especial  care  should  be  taken  to  pack 
plenty  of  dressings  up  into  the  apex  of  the  axilla,  so  as 
to  prevent  a  haematoma  collecting  there;  and  the 
stitches  in  the  axilla  should  be  mopped  daily  with 
antiseptic,  dried,  and  powdered  with  some  antiseptic, 
such  as 

Calomel  .         ...    1  part 

Boric  Oxide        ....     5  parts 
Zinc  Oxide          ....    4  parts 

The  drainage  tube  can  be  removed  after  twenty-four 
hours.  As  soon  as  possible  afterwards,  the  patient  should 
be  given  daily  applications  of  X-rays,  to  destroy  any 
cancerous  cells  that  may  have  been  liberated  during  the 
operation,  and  minimise  the  risk  of  recurrence:  it  has 
been  proved  that  X-rays  applied  very  early  in  convales- 
cence are  infinitely  more  effective  than  the  same  treat- 
ment later  on.  Indeed,  some  surgeons  go  so  far  as  to 
give  an  exposure  to  the  rays  before  suturing  the  flaps. 

Immediately  after  the  operation,  the  arm  should 
be  laid  upon  a  pillow,  abducted  as  far  as  is  comfortable. 
If  it  can  be  tolerated,  the  arm  may  be  suspended  from 
the  head  of  the  bed  by  a  handkerchief-sling.  At  any 
rate,  the  patient  should  be  encouraged  from  the  very 
first  to  use  the  arm  as  much  as  possible,  to  practise 
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abduction,  and  to  move  the  scar  about  on  the  subjacent 
tissues,  so  as  to  mobilise  it,  and  prevent  adhesions  to 
the  chest-wall.  Even  after  the  most  extensive  opera- 
tion for  cancer  of  the  breast,  the  patient  should  always 
be  able,  eventually,  to  feed  herself,  and  do  her  hair, 
without  the  slightest  effort. 


CHAPTEE  XI 

THE    USE   OF   CATHETERS 

THIS  article  deals  only  with  the  use  of  catheters  in 
surgical  after-treatment,  and  makes  no  attempt  to  de- 
scribe their  employment  for  diagnostic  or  other  pur- 
poses. 

In  Post-operative  Retention  of  Urine,  the  catheter 
should  be  the  last  resort,  though  its  use  should  never 
be  delayed  long  enough  to  cause  the  patient  severe 
pain  or  shock,  or  to  throw  undue  strain  upon  the 
stitches.  As  preliminary  measures,  hot  fomentations, 
or  a  hot-water  bottle,  may  be  applied  to  the  suprapubic 
region,  and  a  long  drink  of  hot  lemon  and  water  be 
given,  or  a  teaspoonful  of  boric  acid  in  water.  In  the 
case  of  a  male  patient,  the  adoption  of  the  knee-chest  posi- 
tion will  aid  materially  in  enabling  him  to  pass  water,  par- 
ticularly when  there  is  prostatic  enlargement.  In  cases 
when  the  symptoms  are  not  very  urgent,  the  adminis- 
tration of  a  smart  purge  will  often  bring  about  relief, 
for  the  nervous  connections  between  the  rectum  and 
the  bladder  are  so  intimate  that  it  is  scarcely  possible 
for  the  one  reflex  to  be  discharged  without  the  other. 
With  children,  and  also  in  the  case  of  the  aged,  it  is 
worth  while  to  try  the  effect  of  a  hot  hip-bath;  this 
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relieves  spasm,  and  often  the  patient  will  be  able  to 
pass  water  whilst  sitting  in  the  bath. 

If,  however,  the  use  of  the  catheter  becomes  inevit- 
able, a  good-sized  one  should  be  tried  first — e.g. 
a  No.  8  or  10,  E.  The  advantage  of  the  wide  catheter 
is  that,  instead  of  catching  in  all  the  little  recesses  of 
the  urethral  mucous  membrane,  it  smoothes  it  out, 
stretches  it,  and  passes  along  unimpeded.  The  plain 
soft  rubber,  or  Jaques',  catheter  is  the  proper  one  to 
employ  for  simple  post-operative  retention,  though  for 
female  patients  short  glass  or  metal  catheters  are  often 
used.  The  catheter  should  be  sterilised  by  boiling  it 
for  five  minutes,  and  then  be  immersed  in  |  %  Lysol, 


FIG.  23. — Jaques'  Catheter. 

or  some  other  soapy  antiseptic.  The  penis  and  glans 
should  be  carefully  cleaned  with  swabs  dipped  in  the 
same  solution,  especial  care  being  given  to  the  effective 
cleansing  of  the  prepuce  and  the  external  urinary 
meatus.  In  female  cases,  the  whole  of  the  vulva  should 
be  washed  over,  and  then  particular  care  should  be 
given  to  the  proper  cleaning  of  the  labia  minora,  whilst 
a  small  plug  of  wool,  soaked  in  lysol  lotion,  may  with 
advantage  be  placed  in  the  vaginal  orifice,  to  exclude 
it  from  the  field  of  operations.  The  parts,  having  been 
well  prepared,  are  covered  with  a  swab,  whilst  the 
operator  washes  up  his  hands  exactly  as  for  a  surgical 
operation.  The  soft  rubber  catheter  is  taken,  the  point 
is  dipped  in  a  suitable  lubricant,  and  then  it  is  gently 
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passed  along  the  urethra  until  the  urine  escapes.  Very 
little  force  should  be  used,  and  frequent  waits  should 
be  made  to  allow  the  urethra  to  become  accustomed  to 
the  presence  of  the  foreign  body  within  it,  and  the  re- 
sultant spasm  to  disappear.  If  the  point  seems  to 
have  caught  in  some  fold  of  urethral  mucous  membrane, 
the  catheter  should  be  gently  withdrawn  about  an  inch, 
and  then  be  pushed  forward  again,  at  the  same  time 
slightly  rotating  it.  The  whole  secret  of  successful 
catheterisation  lies  in  the  avoidance  of  undue  force: 
indeed,  the  instrument  should  be  allowed  to  glide 
forward  almost  by  its  own  weight.  If  it  is  employed  at 
all  roughly,  the  compressor  urethrse  will  be  sent  into  a 
condition  of  spasm,  and  catheterisation  will  become 
almost  impossible.  And  if  any  bleeding  appears  when 
the  instrument  is  withdrawn,  it  indicates  that  an  ex- 
cessive amount  of  violence  has  been  employed;  a 
successful  operator  never  draws  blood.  If  the  mucous 
membrane  of  the  urethra  is  extremely  congested,  a 
few  drops  of  blood  may  escape,  simply  from  abrasion 
of  the  surface ;  but,  as  a  rule,  it  is  inadvisable  to  pass 
an  instrument  hi  such  an  acute  inflammatory  condition. 
Bleeding  that  is  at  all  profuse  means  gross  injury  of 
the  wall  of  the  urethra,  either  the  formation  of  a  false 
passage,  or  laceration  of  a  stricture  or  other  source  of 
obstruction :  in  either  case,  scar-tissue  will  eventually 
form,  and  permanent  harm  will  result.  Therefore,  it 
should  be  taken  as  a  cardinal  rule  in  urethral  surgery, 
that  haemorrhage  after  catheterisation  always  means 
that  too  much  force  has  been  used. 
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There  are  two  conditions  which  absolutely  preclude 
the  passing  of  any  instrument  along  the  urethra  at  all. 
These  are,  acute  anterior  urethritis,  and  tuberculosis 
of  the  bladder  or  urethra.  The  former  condition  is 
almost,  though  not  quite,  always  due  to  gonorrhoea : 
if  a  catheter  is  passed  along  an  acutely  infected 
anterior  urethra,  it  will  infect  the  posterior  urethra  and 
bladder,  and  set  up  a  very  severe  and  protracted  illness. 
In  tuberculosis  of  the  bladder,  on  the  other  hand, 
the  reason  for  avoiding  catheterisation  is  the  urgent 
necessity  of  preventing  secondary  pyogenic  infection : 
it  is  quite  as  important  in  the  case  of  the  bladder  as  it 
is  in  the  case  of  the  glands,  bones,  or  joints.  It  must 
always  be  remembered,  moreover,  that  even  if  the  in- 
struments and  the  operator's  hands  are  irreproachably 
cleansed,  there  are  still  organisms  in  the  urethra  itself: 
infection  by  instrumentation  is  therefore  always  pos- 
sible. Even  irrigation  of  the  anterior  urethra,  before 
passing  the  catheter,  does  not  entirely  do  away  with  the 
risk  of  infection,  and  therefore  the  only  way  is  to  avoid 
catheterisation  altogether  in  tuberculous  cases. 

In  cases  of  acute  retention  associated  with  acute 
anterior  urethritis,  or  with  urinary  tuberculosis,  the  use 
of  a  catheter  is  absolutely  debarred ;  if  the  patient  can- 
not be  relieved  by  medical  treatment,  cystotomy  must 
be  performed. 

In  some  elderly  or  debilitated  persons,  the  passing  of 
a  catheter  leads  almost  invariably  to  the  occurrence  of 
a  rigor.  This  occurs  more  especially  in  patients  who 
have  an  infected  urinary  tract,  and  it  has  been  suggested 
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by  some  that  it  results  simply  from  organisms  being 
carried  down  the  urethra.  But,  inasmuch  as  the  rigor 
usually  occurs  within  half  an  -hour  of  the  catheterisa- 
tion,  this  hardly  seems  probable.  It  is  much  more 
likely  that  the  rigor  is  the  result  of  some  urethral 
nervous  reflex.  It  may  usually  be  prevented  by  giving 
a  full  dose  of  aceto-salicylic  acid  as  soon  as  the  opera- 
tion is  over,  together  with  a  hot  drink,  but  if  it  occurs, 
all  that  is  necessary  is  to  re-assure  him,  and  pack  him 
well  up  with  hot  blankets  and  hot  water  bottles. 

A  still  better  way  to  prevent  the  rigor  is  to  anaesthe- 
tise the  urethra  beforehand.  This  is  done  as  follows : 

Use  a  2  °/Q  solution  of  Eucaine  Lactate,  or  Hydro- 
chloride;  cocaine  is  exceedingly  dangerous  in  the 
urethra,  and  novocaine  is  not  nearly  so  effective  when 
painted  on  to  mucous  surfaces  as  when  it  is  injected 
perineurally.  To  decrease  the  vascularity  of  the 
mucous  membrane,  and  so  to  decrease  the  amount 
of  spasm  present,  a  few  drops  of  adrenalin  may  be 
added  to  each  ounce  of  eucaine  solution.  Incidentally, 
this  also  increases  the  effect  of  the  local  anaesthetic,  by 
preventing  its  diffusing  away  so  quickly.  Put  a  few 
drops  of  solution,  on  wool,  between  the  lips  of  the  ex- 
ternal urinary  meatus ;  after  a  few  minutes,  this  will 
have  become  insensitive.  Then  take  a  boiled  fountain- 
pen-filler,  or  a  RyalTs  urethral  instillator,  and  instil  a 
few  drops  at  a  time  of  the  anaesthetic  solution  into  the 
urethra.  Work  it  down  towards  the  posterior  urethra 
by  massaging  the  penis  from  before  backwards,  and  go 
on  instilling  the  solution  until  the  whole  urethra  is  full 
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up;  this  takes  about  2|  drachms.  By  this  time,  the 
whole  canal  should  have  become  insensitive,  and  if  care 
was  taken  at  first  to  anaesthetise  the  external  meatus 
properly,  it  should  be  possible  to  pass  an  instrument 
into  the  bladder  without  the  least  pain  being  caused. 
The  result  is,  that  not  only  is  there  no  rigor,  but  there 
is  no  shock  either,  and  this  is  a  very  great  gain  in  cases 
where  the  catheter  has  to  be  used  repeatedly.  It  is  a 
most  valuable  method,  and  one  that  is  not  sufficiently 
known.  At  the  same  time,  it  must  be  remembered  that 
as  the  protecting  sense  of  pain  is  abolished,  the  utmost 
care  must  be  exercised  in  passing  the  instrument,  lest 
serious  damage  be  inflicted. 


FIG.  24.— Ryall's  Urethral  Instillator. 

If  local  anaesthesia  be  employed,  it  is  possible  to  pass 
a  catheter  or  other  instrument  upon  a  patient  in  one's 
own  consulting  room,  without  risk  of  a  rigor  afterwards. 
Otherwise,  it  should  be  a  rule  never  to  pass  a  catheter 
for  the  first  time,  in  an  aged  or  debilitated  patient, 
unless  he  is  at  home  in  bed. 

The  Various  Kinds  of  Catheters  used  are  as  follows : 

1.  The  Soft  Rubber,  or  Jaques',  which  should  have 
the  eye  placed  near  the   tip,  at  the  side.    The  end 
should  be  solid,  and  sufficiently  rigid  not  to  bend  too 
easily  to  one  side  if  it  encounters  a  slight  resistance. 

2.  The  Bulbous-ended  French  catheter,  or  Catheter 
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&  boule.  This  is  usually  made  of  black  gum-elastic, 
and  is  moderately  rigid,  though  it  becomes  softened 
after  boiling  in  water,  and  can  then  be  moulded  to  any 
desired  curve.  Ordinarily,  this  catheter  is  straight,  and 
made  with  a  tapering  nose  and  a  bulbous  end.  The 
eye  is  placed  about  two  inches  from  the  tip,  and  the 
opposite  end  of  the  catheter  should  be  bellied  out,  in 
a  funnel-like  manner,  so  as  to  admit  the  nozzle  of  an 
irrigator  or  syringe,  if  desired. 


A, — Bulbous-ended  Catheter. 


<?.— Bi-Coud(5  Catheter. 
FIG.  25. 

For  all  ordinary  purposes,  this  is  the  best  catheter 
to  employ  in  the  after-treatment  of  a  urinary  case,  e.g. 
after  incision  of  a  stricture,  or  after  laceration  of  the 
urethra.  It  should  also  be  employed  whenever  it  is 
desired  to  tie  a  catheter  in  place,  for  the  soft  rubber 
ones  are  difficult  to  retain  satisfactorily.  Bulbous 
catheters,  or  solid  bougies,  should  also  be  employed  in 
the  intermittent  dilatation  of  strictures,  in  out-patient 
practice. 

3.  The   Gum-Elastic   English  Catheter.     This  is   a 
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more  rigid  instrument,  made  with  a  J-like  curve,  and 
furnished  with  a  wire  stylet,  extending  beyond  the  eye 
into  the  nose  of  the  instrument.  These  catheters  are 
not  so  adaptable  as  the  bulbous  French  ones,  and  the 
stylets  are  a  source  of  danger.  They  are  apt  to  tempt 
one  to  use  an  undue  amount  of  force,  but,  apart  from 
that,  they  are  apt  to  get  mixed  up ;  if  a  short  one  is 
inserted,  it  may  project  from  the  eye  of  the  catheter,  and 
cause  a  serious  laceration  of  the  urethral  mucous  mem- 
brane. But  for  one  particular  purpose,  English  cathe- 
ters are  occasionally  useful,  and  that  is,  for  surmounting 
the  projecting  lobe  of  an  enlarged  prostate.  The  cathe- 
ter having  been  passed  as  far  as  possible,  the  stylet  is 
withdrawn  somewhat,  and  the  result  is  that  the  point 
rises  up  a  little,  and  rides  over  the  obstacle.  But  if  it 
fails  to  do  so,  the  manoeuvre  cannot  be  repeated,  for 
very  likely  the  wire  would  be  thrust  out  of  the  eye  of 
the  catheter,  and  tear  the  urethra. 

4.  Coude,  and  Bi-coude,  French  catheters,  are  made 
like  ordinary  French  catheters,-  but  have  the  tip  bent 
up  once  or  twice,  as  the  case  may  be,  and  they  are  not 
tapered.     They  are  sometimes  useful  in  prostatic  cases. 
Inasmuch  as  the  urethra  is  often  elongated  in  these 
cases,  coude  catheters  should  be  made  extra  long. 

5.  Metal   catheters  are  only  made   of  the  English 
pattern.    They  are  dangerous  instruments,  except  in 
very  experienced  hands,  and  should  practically  never 
be  used.     Solid  bougies,  similar  in  shape,  are  sometimes 
employed  in  rapid  dilatation  of  a  stricture  under  an 
anaesthetic,  or  in  the  after-treatment.     No  force  should 
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be  employed  in  passing  them,  particularly  with  the  finer 
sizes,  or  serious  haemorrhage  may  result,  and  the  pro- 
duction of  a  false  passage.  They  should  be 
allowed  to  glide  through  the  urethra  by  their 
own  weight.  The  advantage  of  solid  bougies 
over  catheters  is  that,  being  solid,  they  are 
easier  to  sterilise. 

6.  Railroad  catheters  are  employed  in  cer- 
tain difficult  cases  when  it  is  difficult  to  find 
the  correct  passage.    A  fine  whalebone  guide 

£   is  first  manipulated  through  the  urethra  into 
J   the  bladder,  and  along  this  a  hollow  catheter 
>   is  slipped.    Gouley's  catheter  is  made  on  the 
§   same  principle. 

7.  Bartrina's  Catheter  is  a  coude  instru- 
I.   ment ;   but  it  is  laterally  compressed  near 

°?    the  tip,  in  accordance  with  the  deformity  of 
£   the  urethra  that  is  often  present  in  bilateral 
hypertrophy  of  the  prostate.    It  is  frequently 
of  great  service  in  cases  of  this  particular 
kind. 

8.  Soft  rubber  Self-retaining  Catheters  are 
sometimes  employed,  especially  for  female 
patients,  when  a  "  fixed  catheter"  is  required 
for  some  time.    They  should  not  be  left  in  for 
long,  however,  if  any  cystitis  is  present,  for 

fear  of  their  being  encrusted  with  phosphates  and  being 
difficult  to  withdraw. 

Tha   Sterilisation  of  Catheters. — Metal,   glass,  and 
soft  rubber  instruments  should  be  boiled  in  the  ordinary 
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way.  Gum-elastic  and  silk-web  instruments  can  be 
boiled  for  one  or  two  minutes,  and  should  then  be  lifted 
out  by  means  of  a  loop  of  tape,  previously  attached, 
and  be  immersed  in  cold  antiseptic  solution.  This  is 
the  safest  way  to  sterilise  them,  but  it  certainly  shortens 
their  lives  somewhat.  Another  plan  is  to  expose  them 
to  the  prolonged  action  of  antiseptic  lotion  or  of  formalin 
vapour.  A  convenient  plan  is  to  use  a  strong  glass 
tube,  corked  at  both  ends,  and  containing  a  perforated 
box  in  which  are  placed  tablets  of  solid  formalin  ("  Para- 
form  ").  But  it  must  be  appreciated  that  sterilisation 
by  this  method  takes  at  least  twenty-four  hours ;  so 
that,  for  hospital  use,  a  very  large  supply  of  catheters 


Fia.  27.— Self -retaining  Catheter. 

would  be  required.  However,  it  is  a  most  convenient 
method  for  private  use,  and  saves  all  the  bother  of 
carrying  about  a  steriliser,  forceps,  &c. 

For  a  patient's  own  use,  if  he  is  to  lead  the  "  catheter 
life,"  it  is  best  to  order  seven  glass  tubes,  each  contain- 
ing one  catheter  and  a  paraform  box.  After  using  the 
instrument,  he  simply  washes  it  clean  in  a  stream  of 
cold  water,  dries  it,  shakes  the  water  out  of  it,  and  puts 
it  back  in  the  tube.  In  a  week's  time  the  catheter  will 
be  sterile  again.  This  is  much  safer  than  trusting  an 
aged  patient  to  boil  and  handle  a  catheter  aseptically. 
The  best  instrument  makers  now  supply  sets  of  seven 
tubes,  a  box  of  soloids  of  antiseptic,  and  some  lubricant, 
all  complete. 
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Catheter  Lubricants. — The  best  lubricant  is  boiled 
liquid  paraffin,  or  olive  oil.  These  are  quite  inert  and 
unirritating,  are  easily  obtainable,  and  can  be  easily 
re-sterilised.  Boiled  glycerine  is  often  used,  but  it  is  not 
so  good,  for,  being  extremely  hygroscopic,  it  attracts 
much  water  from  the  cells  of  the  urethral  mucous 
membrane ;  the  osmotic  properties  of  the  cells  are  so 
much  upset,  that  actual  pain  is  caused.  Carbolised  oil 
is  a  classical  preparation,  but  the  addition  of  the  phenol 
is  absolutely  useless,  for  the  acid  and  the  oil  are  quite 
incompatible  ;  moreover,  the  acid  is  irritating  to  the 
urethral  mucous  membrane.  A  great  variety  of  anti- 
septic jellies  are  also  on  the  market,  put  up,  for  the 
most  part,  in  collapsible  lead  tubes :  these  are  effective 
and  convenient;  their  only  fault  is  that  they  need  to 
be  rubbed  over  the  surface  of  the  catheter,  and  it  is 
better  not  to  handle  it  in  that  way.  On  the  whole, 
boiled  paraffin  or  oil  is  the  best  lubricant  to  use. 

How  to  pass  a  Catheter. — We  have  described  already 
the  method  of  using  an  ordinary  Jaques'  soft  rubber 
instrument.  With  the  solid  catheters  a  very  similar 
technique  is  employed.  The  patient  lies  flat  on  his 
back.  The  penis  is  well  cleaned,  and  held  vertically 
by  means  of  swabs  of  sterilised  lint.  The  catheter  is 
held  by  the  base,  and  the  point  is  dipped  in  the  lubri- 
cant :  it  is  wise  not  to  rub  it  all  over  the  surface  with 
the  fingers,  as  is  so  often  done.  If  it  is  thought  neces- 
sary, the  urethra  may  have  been  previously  anaesthetised 
with  eucain-adrenalin  solution.  The  point  of  the  instru- 
ment is  gently  insinuated,  and  allowed  to  glide  slowly 
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onward.  If  it  meets  with  any  obstruction,  it  should  be 
withdrawn  a  little,  rotated  somewhat,  and  pushed  for- 
ward again.  If  an  actual  stricture  is  encountered,  it 
must  be  remembered  that  a  great  part  of  the  narrow- 
ing is  due  to  spasm :  if  the  shoulder  of  the  catheter  is 
held  firmly  against  the  face  of  the  stricture  for  a  few 
minutes,  without  actually  thrusting  it  forwards,  the 
muscle  will  often  be  felt  to  yield  suddenly  at  the  end  of 
the  time,  and  the  catheter  to  pass  on  into  the  bladder. 

Whilst  passing  along  the  penile  part  of  the  urethra, 
the  point  of  the  catheter  should  be  kept  as  far  as  possible 
against  the  floor,  to  avoid  the  lacunae  with  which  the 
roof  is  studded.  But  when  the  prostatic  part  is  reached, 
the  instrument  should  be  directed  towards  the  roof,  to 
avoid  the  verumontanum.  The  penis,  therefore,  should 
be  depressed,  and,  in  the  case  of  the  English  catheter, 
the  point  should  be  made  to  describe  a  wide  curve  in  a 
backward  and  upward  direction,  as  it  passes  under  the 
subpubic  arch.  The  catheter  should  be  held  lightly 
between  the  thumb  and  forefinger  of  the  right  hand, 
whilst  with  the  left  the  penis  is  kept  gently  on  the 
stretch,  so  as  to  straighten  it  out  as  much  as  possible. 
But  no  force  should  be  employed,  and  if  the  catheter  is 
held  as  described,  the  slightest  obstruction  will  be 
immediately  appreciated. 

To  tie  in  a  Catheter. — The  simplest  way  is  to  fasten 
a  loop  of  Mead's  strapping  round  it,  pull  the  prepuce 
well  forward,  attach  the  ends  of  the  strapping  to  the 
penis,  longitudinally,  and  then  fasten  them  down  with 
an  encircling  band  of  strapping,  just  behind  the  corona. 
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Another  plan,  useful  if  the  patient  is  addicted  to  trying 
to  pull  out  the  catheter,  is  to  fasten  the  ends  of  the 
strapping  to  the  pubic  hair  as  well  as  to  the  penis.  (If 
it  is  attached  solely  to  the  pubic  hair,  the  catheter  is 
liable  to  become  buckled  up  by  the  efforts  of  micturi- 
tion, and  to  be  expelled.)  Yet  another  method  is  to  tie 
the  catheter  to  a  bone  ring  slipped  over  the  penis,  and 
to  fasten  that  in  place  by  tapes  passing  round  the  back 
and  through  the  perinseum.  If  a  "  fixed  catheter  "  is 
only  needed  for  a  few  days,  following  an  operation,  it  is 
quite  a  good  plan  to  fix  it  by  a  stitch  passed  through 
the  prepuce,  whilst  the  patient  is  still  under  the  anses- 
thetic  ;  this  is  not  painful,  and  there  is  no  likelihood  of 
his  pulling  it  out  whilst  he  is  "  coming  round." 

Whenever  a  catheter  is  tied  in  place  for  any  length  of 
time,  urotropin  and  acid  sodium  phosphate  should  be 
ordered  as  a  routine,  in  small  regular  doses.  This  will 
help  to  prevent  cystitis  and  urethritis,  and  to  minimise 
the  deposition  of  phosphates  on  the  beak  of  the  instru- 
ment. But,  unless  there  is  very  great  difficulty  in  passing 
it,  the  catheter  should  be  removed,  cleaned,  and  replaced 
every  three  days.  In  cases  of  spinal  injury,  there  is  a 
particularly  marked  liability  to  infection,  and  the 
utmost  care  should  therefore  be  taken  to  use  boiled 
instruments,  and  to  cleanse  the  hands  and  the  urethra 
as  thoroughly  as  possible. 

How  long  should  a  dilating  catheter  be  left  in  place  ? 
The  answer  is  not  to  be  stated  in  any  empirical  number 
of  days :  it  depends  entirely  upon  the  manner  in  which 
the  urethra  is  dilating.  In  other  words,  the  catheter 
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should  be  left  in  place  until  it  has  done  its  work,  i.e. 
until  urine  begins  to  trickle  away  freely  alongside  the 
instrument.  It  should  then  be  changed  for  a  larger 
size.  One  should  be  selected  that  justs  fits  the  urethra 
snugly,  without  being  actually  tight.  If  too  large  a 
catheter  is  selected,  it  will  ulcerate  the  mucous  mem- 
brane, and  instrumentation  will  have  to  be  given  up 
altogether.  Dilatation  is  continued  in  this  way,  stage 


FIG.  28.— Catheter  Washer. 

by  stage,  until  a  No.  18  size  can  be  easily  introduced. 
After  this,  a  bougie  should  be  passed  every  other  day 
for  a  week,  then  every  third  day,  then  once  a  week,  and 
so  on,  at  increasing  intervals.  But  a  patient  who  has 
had  a  stricture  should  never  be  discharged  altogether 
from  supervision,  and  an  instrument  should  be  passed 
twice  a  year  at  least  for  the  rest  of  his  life. 

The  Care  of  Catheters. — After  use,  catheters  should 
be  washed  through  with  a  stream  of  cold  water,  and 
re-sterilised ;  they  should  then  be  hung  up  to  dry  (if 
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made  of  rubber  or  gum-elastic),  and  then  be  rubbed 
over  with  the  slightest  possible  amount  of  sterile  oil. 
They  may  then  be  replaced  in  the  formalin  vapour 
steriliser.  Metal  and  glass  instruments  are  simply 
washed,  boiled,  and  dried. 


CHAPTER  XII 

DISEASE   OF,   AND   OPERATIONS  ON,  THE 
JOINTS 

THE  after-treatment  of  a  joint  case  depends  upon 
whether  the  joint  is  inflamed  or  not,  and,  if  it  is,  upon 
the  degree  of  inflammation  present. 

A.  Inflamed  Joints. 

In  dealing  with  inflamed  joints,  our  main  objects  are 
(1)  to  arrest  the  disease  and  prevent  its  spread ;  (2)  to 
prevent  deformity;  (3)  to  alleviate  pain;  and  (4)  to 
preserve  mobility  at  the  joint,  if  possible.  Of  these 
desiderata,  however,  the  first  two  are  by  far  the  most 
important.  For  example,  in  the  case  of  acute  arthritis 
of  the  knee,  the  first  consideration  is  to  save  the 
patient's  life ;  the  infection  may  be  so  virulent  as  to 
endanger  it  by  septicaemia  or  toxaemia,  and  amputation 
may  be  called  for.  The  next  consideration  is  to  pre- 
vent the  knee  healing  in  a  position  of  flexion,  for  this 
would  involve  subsequent  disability:  this,  however, 
may  be  remedied  later  on.  The  least  important  point 
is  the  preservation  of  mobility :  undue  anxiety  in  this 
direction  may  light  up  the  old  affection  afresh,  and 
either  ruin  the  joint,  or  even  destroy  the  patient. 

195 
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Organisms  may  lie  latent  in  a  joint  for  a  very  con- 
siderable time,  and  then  be  stirred  up  to  great  activity 
by  some  comparatively  small  injury.  It  is  often  diffi- 
cult to  know  what  course  to  pursue,  when  faced  with 
the  twofold  risk  of  ankylosis  from  excessive  fixation,  or 
relapse  from  too  early  or  too  vigorous  movement:  in 
such  cases,  it  is  well  always  to  err  upon  the  side  of 
caution,  for  a  live  patient  with  a  stiff  joint  is  better 
than  a  dead  one  with  a  movable  articulation. 

Both  in  arresting  the  spread  of  the  disease,  and  in 
alleviating  pain,  the  most  important  measure  is  the 
application  of  Splints.  Fixation  must  be  absolute,  and, 
in  the  case  of  the  larger  joints,  this  must  include  the 
joint  above  and  the  joint  below  the  one  affected. 
Especially  in  the  case  of  acute  suppurative  arthritis 
and  in  tuberculous  arthritis  is  it  imperative  that  the 
fixation  should  be  absolute.  The  following  case  will 
illustrate  the  point : 

Lily  W.,  set.  9  years,  was  admitted  to  hospital  suffering 
from  acute  tuberculosis  of  the  left  hip.  Weight-extension 
was  used,  followed  by  the  application  of  a  moderately  well- 
fitting  double  Thomas  splint.  The  child  went  steadily 
downhill :  her  temperature  was  never  under  102°  for  a 
month,  she  ate  and  slept  badly,  she  wasted,  and  finally  an 
abscess  appeared.  The  surgeon  was  asked  to  see  the  case 
with  a  view  to  aspirating  the  pus,  but,  instead  of  operating, 
he  decided  to  rely  upon  the  marked  tendency  of  the  disease 
to  undergo  spontaneous  cure,  when  the  patient  is  placed 
under  suitable  conditions.  Both  legs,  and  the  chest,  were 
firmly  bandaged  to  the  splint  with  flannel  bandages,  and  a 
pelvic  girdle  was  added  to  the  splint.  Within  a  month,  the 


THE  JOINTS  197 

abscess  had  entirely  disappeared,  the  temperature  was  per- 
sistently normal,  the  pain  and  night-startings  had  all  gone, 
and  eventually  the  child  made  a  sound  recovery,  and  was 
able  to  flex  the  hip  beyond  a  right  angle. 

This  question  of  adequate  fixation  cannot  be  too 
strongly  emphasized.  It  is  the  key  to  the  successful 
issue  of  the  case,  especially  when  dealing  with  tuber- 
culous arthritis.  In  this  disease,  the  splints  are  still 
very  commonly  made  much  too  small.  The  cardinal 
principle  of  fixing  the  joint  above  and  the  joint  below 
must  always  be  rigidly  enforced.  In  the  case  of  the 
knee,  therefore,  the  plaster  must  always  encircle  the 
pelvis  as  a  spica,  and  for  the  ankle,  it  must  extend 
above  the  knee,  and  also  take  a  firm  grip  of  the  tar  sal 
joints.  A  knee-splint  that  only  reaches  as  high  as 
Poupart's  Ligament,  or  an  ankle-splint  made  like  a 
boot,  is  of  very  little  use.  Abscess-formation  means 
one  thing,  and  one  thing  only,  failure  of  diagnosis  or 
treatment.  If  a  surgeon  diagnoses  a  tuberculous  joint 
before  suppuration  has  occurred,  it  is  his  own  fault  if  it 
ever  follows.  With  adequate  fixation,  it  is  unknown. 

The  most  effective  splint,  in  any  acute  inflammation, 
is  one  made  with  plaster  bandages,  properly  applied. 
The  fit  is  absolutely  perfect,  for  every  splint  is  "  made 
to  order";  movement  of  the  inflamed  surfaces  upon 
one  another  is  entirely  prevented,  and  therefore  pain  is 
reduced  to  a  minimum.  In  acute  gonorrhoeal  arthritis, 
no  other  splint  gives  anything  like  the  same  relief.  For 
the  details  of  its  application,  see  Appendix  A,  p.  237. 

In  dealing  with  a  case  of  Suppurative  Arthritis,  it  is 
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necessary  to  choose  a  splint  that  will  fix  the  limb  very 
securely,  and  at  the  same  time  allow  the  necessary 
dressings  to  be  performed  with  a  minimum  of  disturb- 
ance. As  regards  the  position  of  the  joint,  this  may 
usually  be  simply  that  of  greatest  comfort,  viz.  that  of 
slight  flexion.  The  capsule,  ligaments,  and  periarticular 
structures  are  all  softened  by  the  acute  inflammation, 
and  can  easily  be  moulded  back  into  good  position  as 
the  disease  subsides.  For  the  moment,  freedom  of 
drainage  and  relief  of  pain  are  the  only  desiderata ; 


FIG.  29. — Howse's  Excision  Splint. 

deformity  must  be  corrected  gradually  during  recovery 
by  gradual  extension  with  some  weight  or  spring 
apparatus. 

During  the  acute  stage,  in  the  case  of  the  Knee, 
Howse's  Excision  Splint  is  by  far  the  best  appliance. 
It  consists  in  a  metal  trough  for  the  thigh,  and  another 
for  the  calf,  joined  together  by  a  posterior  bar  of  stiff 
metal;  the  whole  can  be  sterilised,  and  it  keeps  well 
out  of  the  way  of  the  dressings;  the  joint  can  be  at- 
tended to  hi  every  way  without  being  taken  off  the 
splint  at  all.  As  a  makeshift,  one  can  also  employ  a 
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strip  of  malleable  iron,  running  along  the  front  of  the 
leg  and  thigh,  and  bent  up  into  an  arch  over  the  knee : 
this  strip  is  secured  to  the  leg  and  thigh  by  plaster 
bandages,  missing  the  knee-joint  altogether.  Salter's 
Cradle  should  be  used  in  conjunction  with  either  of 
these  splints;  it  enables  the  whole  limb  to  be  swung 
antero -posteriorly  and  laterally,  without  in  any  way 
displacing  the  knee :  this  is  very  much  more  agree- 


FIG.  30. — Salter's  Cradle. 

able  for  the  patient  than  having  to  keep  his  limb 
absolutely  still,  as  it  promotes  the  circulation  and 
prevents  cramp. 

For  a  Hip,  a  Bryant's  splint,  or  one  of  Thomas's,  is 
the  best.  If  weight-extension  is  being  used,  all  the 
pillows  must  be  removed,  or  else  a  contracture  at  the 
hip  will  ensue.  This  is  a  point  commonly  overlooked 
in  nursing  hip  cases  :  it  is  obviously  just  as  bad  to  flex 
the  trunk  upon  the  thigh,  as  to  flex  the  thigh  upon 
the  trunk.  (This  rule  applies,  of  course,  not  only  to 
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cases  of  suppurative  arthritis,  but  to  all  conditions  in 
which  a  flexional  deformity  is  possible.) 

For  an  Ankle,  a  rectangular  metal  splint  may  be 
employed,  consisting  of  a  metal  trough  for  the  calf,  a 
footpiece,  and  an  intervening  band  of  strong  brass, 
hollowed  out  so  as  clear  the  heel  freely. 

The  Shoulder  is  best  put  up  at  right  angles  to  the 
body:  if  ankylosis  ensue,  compensatory  movements 
between  the  scapula  and  the  chest-wall  will  allow  of  all 
the  movements  of  the  upper  limb  being  satisfactorily 
carried  out.  If,  on  the  other  hand,  the  arm  is  bound 
to  the  side,  limitation  of  abduction  will  be  inevitable. 
A  light  weight-extension  should  be  used,  combined 
with  a  rectangular  splint  in  the  axilla.  By  separating 
the  inflamed  surfaces,  the  weight  alleviates  the  pain 
most  effectively. 

The  Elbow  is  put  up  at  about  110°,  and  midway 
between  pronation  and  supination ;  this  is  the  least 
disabling  position  if  fixation  should  occur:  it  enables 
a  person  to  get  their  hand  to  their  pocket,  to  the 
back  of  their  head,  and  to  their  mouth.  The  Wrist  is 
put  up  straight. 

In  some  cases  of  very  acute  suppurative  arthritis, 
it  may  be  thought  desirable  to  employ  Continuous 
Irrigation.  This  does  good  mainly  by  diluting  the 
toxins,  and  washing  them  away,  so  that  it  does  not 
matter  very  much  what  lotion  is  selected,  as  long  as 
there  is  abundance  of  it.  Normal  saline,  or  Locke's 
solution,  is  appropriate,  for  it  does  not  injure  the 
living  cells  of  the  joint,  and  does  not  coagulate  the 
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inflammatory  exudate,  and  so  form  a  protective  coating 
for  the  bacteria.  If,  however,  an  antiseptic  is  desired, 
Hydr.  Biniod.,  1  in  10,000,  or  diluted  Boric  acid,  should 
be  preferred.  A  metal  reservoir  containing  one  or  two 
gallons  of  the  lotion  is  fixed  up  above  the  bed,  and 
kept  warm  by  a  spirit  lamp  or  an  electric  heater.  A 
rubber  tube,  controlled  by  a  pinch-cock,  leads  down 
from  this  into  the  interior  of  the  joint.  The  latter  is 
slung  on  a  trough  splint,  inside  a  cradle,  and  under- 
neath it  is  placed  a  large  metal  tray  with  a  pipe  let 
into  the  bottom  of  it,  leading  away  to  a  receptacle 
under  the  bed.  It  is  most  important  that  things 
should  be  so  arranged  that  the  fluid  runs  right  through 
the  joint,  and  not  merely  on  to  the  surface,  and  straight 
out  again ;  thus,  in  the  case  of  the  knee,  the  lotion 
should  be  carried  to  the  very  bottom  of  the  wound, 
and  escape  by  overflowing  at  the  top :  it  is  led  away  by 
a  wick  of  gauze  hanging  down  over  the  tray  beneath,  to 
prevent  its  trickling  all  over  the  bedclothes.  Another 
plan  would  be  to  run  the  lotion  in  at  the  top,  and  let 
it  escape  by  a  tube  put  through  the  posterior  aspect  of 
the  joint. 

The  acute  stage  having  subsided,  the  flexion,  if  any, 
must  be  corrected.  Weight-extension  may  be  employed, 
or  else  force  may  be  continuously  exerted  by  a  spring 
device.  Thus,  for  the  knee,  one  may  make  an  ortho- 
paedic appliance,  consisting  of  leather  or  celluloid  laced 
sheaths  for  the  thigh  and  leg,  with  supporting  steels, 
and  a  hinge-joint  at  the  knee :  a  metal  bridge  goes 
across  the  front  of  the  joint,  and  a  strong  steel  spring 
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passes  down  over  it,  from  the  thigh  to  the  ankle-joint. 
By  this  means,  even  a  very  dense  fibrous  ankylosis 
may  be  stretched  in  the  course  of  months,  and  the 
limb  straightened  out ;  meanwhile,  the  patient  is  able 
to  walk  about,  instead  of  being  confined  to  bed,  as 
would  be  the  case  with  weight-extension.  A  similar 
method  is  applied  to  the  elbow.  Another  dodge,  in 
the  case  of  the  knee,  consists  in  using  a  hinged  metal 
splint,  such  as  the  Maclntyre,  equipped  with  an 
extension-screw  ;  this  is  turned  slightly  every  day,  and 
thus  the  flexion  is  decreased. 

Pain  is  prevented,  as  we  have  said,  mainly  by  efficient 
fixation,  but  various  accessory  means  of  treatment  may 
be  employed.  Thus,  the  movement  of  the  inflamed 
articular  cartilages  upon  one  another  may  be  prevented 
by  means  of  extension.  Only  just  enough  force  should 
be  used  to  insure  separation;  any  excess  may  result 
in  the  stretching  or  laceration  of  the  softened  capsule 
and  intra-articular  ligaments,  and  the  permanent 
weakening  of  the  joint.  At  the  same  time,  care  must 
be  taken  to  use  enough  weight :  nurses  often  make  the 
mistake  of  supposing  that  pain  means  that  the  weights 
are  dragging,  and  they  therefore  remove  some.  In 
reality,  the  reverse  is  the  case;  the  weight  being 
insufficient,  the  inflamed  cartilages  rub  together,  and 
cause  a  very  severe  twinge  of  pain.  The  proper  course, 
obviously,  is  not  to  remove  weights,  but  to  add  them. 
As  some  guide  to  the  actual  amount  required,  it  may 
be  mentioned  that  in  the  case  of  a  hip,  in  a  boy  of  ten, 
about  five  pounds  will  be  used  at  first,  and  then  this 
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will  be  increased,  a  pound  a  day,  up  to  ten  pounds  or 
so.  An  arm  requires  about  half  as  much. 

For  the  details  of  weight-extension,  see  the  Note  at 
the  end  of  this  chapter. 

When  it  is  thought  that  the  pain  is  chiefly  the  result 
of  the  distension  of  the  capsule,  the  most  effective 
method  of  alleviating  pain  is  to  needle  the  joint.  This 
should  be  done  as  a  routine  method  of  treatment  in 
every  kind  of  acute  hydrops,  whether  of  gonorrhceal, 
traumatic,  or  any  other  origin.  Not  infrequently,  it  is 
more  efficient  even  than  morphia.  But  needling  is 
advisable  not  only  from  the  point  of  view  of  relieving 
suffering ;  it  also  lessens  the  amount  of  damage  to  the 
joint,  and  the  subsequent  disability,  for  it  prevents  the 
permanent  overstretching  of  the  capsule.  If  once  the 
capsule  is  permitted  to  become  overstretched,  the  joint 
will  be  liable  to  feel  "  wobbly "  and  weak  for  a  long 
time  afterwards. 

In  the  case  of  the  knee,  the  best  way  to  needle  is  to  flex 
the  joint  to  a  right  angle,  and  insert  the  needle  through  the 
triangle  formed  by  the  patella,  the  femoral  condyle,  and  the 
tibial  tuberosity ;  the  syringe  is  moved  about,  to  show  that 
the  point  is  really  inside  the  joint-cavity,  and  then  aspiration 
is  begun.  The  fluid  withdrawn  may  be  retained  for  bacterio- 
logical examination.  If  the  joint  is  very  distended,  it  may 
also  be  aspirated  just  above  the  patella,  by  way  of  the 
suprapatellar  pouch. 

The  shoulder  is  aspirated  just  beneath  the  acromion 
process,  either  from  the  front  or  from  the  back. 
Bier's    hypersemic    bandage,   properly  applied,   also 
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helps  to  alleviate  pain.  It  should  produce  an  obvious 
swelling  of  the  limb  below  the  bandage,  an  increase  of 
local  temperature,  but  no  aching  or  throbbing;  if  it 
does,  it  is  too  tight.  It  may  be  left  on  for  anything  up 
to  twenty  hours  out  of  the  twenty-four.  In  a  case  of 
acute  suppurative  arthritis,  it  also  plays  a  very  valuable 
part  in  increasing  the  bacterial  antibodies  in  the  joint, 
and  in  preventing  the  spread  of  toxins  from  the  joint 
into  the  general  circulation. 

Injections  of  morphia,  if  necessary,  should  not  be 
withheld ;  many  a  life  has  been  saved  by  a  good  sleep. 
Nepenthe  or  Phenalgin  is  also  useful  at  times,  but 
drugs  which  are  merely  hypnotics,  and  not  analgesic, 
are  useless.  (See  Chapter  IV.) 

B.  Non-Inflamed  Joints. 

If  a  joint  has  been  opened  for  exploratory  purposes, 
to  remove  a  loose  body,  or  a  hypertrophied  fringe,  or 
something  of  that  sort,  a  splint  need  only  be  applied 
for  twenty-four  hours.  Indeed,  some  surgeons  prefer 
to  apply  copious  dressings  of  sterilised  gauze  and  wool, 
and  omit  the  splint  altogether.  For  such  cases,  a  gauze 
roll,  covered  by  a  roll  of  sterilised  wool,  answers  admir- 
ably ;  a  slight  amount  of  mobility  is  possible  from  the 
first,  and  this  is  just  enough  to  prevent  the  joint  from 
becoming  stiff. 

Gentle  passive  movements  should  be  begun  on  the 
third  day,  and  gradually  increased  up  to  the  full  range 
of  movement  of  the  joint ;  active  movements  should  be 
added  on  the  sixth  day,  and  massage  is  of  advantage 
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from  the  very  first.  If  pain  or  effusion  persists  after 
the  massage  or  movements,  it  means  that  these  have 
been  too  vigorous ;  slight  pain  or  swelling,  lasting  only 
about  half  an  hour,  is  of  no  moment.  As  a  general 
rule,  massage  should  alleviate  pain,  not  cause  it. 

In  a  joint  which  is  the  subject  of  chronic  arthritis, 
and  shows  signs  of  stiffness,  much  may  be  done  by 
giving  radiant  heat  baths,  diathermy,  or  hot  and 
cold  douching,  before  the  massage  and  movements. 
Where  there  is  limitation  of  movement,  persistent, 
steady  exercising  and  stretching  should  be  employed, 
aided,  if  necessary,  by  some  form  of  constant  traction 
apparatus,  such  as  a  steel  spring  splint.  Violent,  wrench- 
ing movements  are  always  to  be  deprecated ;  they  set 
up  acute  inflammation,  and  often  there  is  so  much 
swelling  of  the  joint  afterwards,  that  it  has  to  be 
rested  until  the  fluid  is  absorbed,  and  by  that  time  the 
joint  is  as  stiff  as  ever.  And  in  many  cases,  any  chronic 
degenerative  process  that  is  present  is  accelerated  by  the 
violence  applied  to  the  joint. 

Recently,  injection  of  sterilised  vaseline  has  been 
introduced  as  an  after-treatment  for  stiff  joints.  The 
technique  is  as  follows : 

A  wide-bore  needle  is  inserted  into  the  joint,  and  a  pause 
is  made  until  synovia  is  seen  to  be  oozing  from  it ;  this  shows 
that  the  point  really  is  in  the  joint-cavity,  and  that  a  blood- 
vessel has  not  been  punctured.  A  collapsible  lead  tube  of 
vaseline  is  then  heated,  and  connected  to  the  needle,  and  the 
joint  is  then  filled  to  distension.  (The  knee  will  hold  about 
10  c.c.).  The  puncture  is  sealed  with  collodion. 
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So  far,  the  results  of  this  treatment  have  appeared  to 
be  very  satisfactory. 

After  any  operation  designed  to  restore  movement  to 
a  fixed  joint,  whether  it  be  merely  movement  under  an 
anaesthetic,  or  the  more  elaborate  Arthroplasty  (Mur- 
phy's Operation),  the  greatest  care  must  be  taken  to 
promote  free  movements  from  the  very  first.  The 
same  applies  to  the  old-fashioned  Excision  of  a  joint. 
As  soon  as  the  acute  pain  and  swelling  resulting  from 
the  operation  have  subsided,  the  joint  must  be  moved 
daily  to  the  fullest  extent,  under  gas,  if  necessary. 
Pain  on  recovery  from  the  anaesthetic  may  be  mini- 
mised by  infiltrating  the  main  nerves  supplying  the 
joint,  and  the  joint  itself,  with  1  per  cent,  sterile  solu- 
tion of  Urea  and  Quinine  Hydrochloride.  The  patient 
must  be  encouraged,  too,  to  use  the  joint  to  the  utmost, 
even  at  the  expense  of  a  certain  amount  of  pain,  in 
order  to  procure  a  good  ultimate  result. 

This  applies  with  especial  force  to  cases  hi  which 
excision  of  the  joint  has  been  performed  for  the  relief 
of  Bunion  or  Hammer-Toe.  In  these  cases,  the  patients 
have  long  been  accustomed  to  regard  any  movements 
of  their  inflamed  joints  as  exceedingly  painful,  and 
therefore  it  is  necessary  to  impress  upon  them  that  a 
good  result  depends  very  largely  upon  the  way  in 
which  they  persevere  with  the  after-treatment. 

A  light  retentive  night-splint  should  always  be 
ordered  for  a  year.  For  bunions,  a  "  bunion-lever  "  is 
employed.  This  consists  in  a  light  strip  of  aluminium, 
which  grips  the  inner  aspect  of  the  great  toe,  and  is 
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then  fastened  along  the  foot,  so  as  to  keep  the  toe  in 
a  position  of  adduction.  For  hammer-toes,  a  "  Half- 
sole  plate "  with  separate  slots  for  the  toes,  and  tapes 
to  tie  them  down,  is  essential.  Indeed,  it  is  not  wise 
to  perform  the  operation  until  this  has  been  procured. 
The  interphalangeal  joint  must  be  carefully  tied  down 
with  a  broad  piece  of  tape,  and  then  a  little  pad  of 
wool  is  thrust  under  the  tip  of  each  toe  to  exert 
counter-pressure.  The  greatest  care  must  be  taken, 


FlG.  31. — Bunion  Lever. 


FIG.  32.— Half-sole  Plate. 


too,  to  see  that  suitable  boots  are  worn  in  the  future ; 
they  must  be  long  enough,  as  well  as  wide  enough, 
and  the  inner  border  must  be  quite  straight.  The 
correct  form  is  modelled  upon  what  is  known  as 
"  Meyer's  Line,"  and,  as  far  as  I  know,  can  only  be 
obtained  from  proper  orthopaedic  bootmakers. 

After  Arthrectomy  (i.e.  the  excision  of  the  articular 
cartilages  of  a  joint,  with  a  view  to  securing  bony 
ankylosis),  the  limb  should  be  put  up  in  plaster,  and 
kept  so  for  about  twelve  weeks.  By  this  time,  strong 
bony  callus  will  have  formed,  and  union  will  be  sound, 
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just  as  it  is  after  a  simple  fracture.  In  the  case  of 
the  knee,  however,  there  is  a  very  great  tendency  to 
subsequent  flexion,  so  that  fixation  must  be  continued 
for  at  any  rate  two  years.  Further,  if  a  slight  amount 
of  flexion  is  allowed  to  occur,  it  will  rapidly  increase, 
for  the  calf  muscles  and  the  hamstrings  act  at  a 
considerable  mechanical  advantage,  on  account  of  the 
leverage  that  is  exerted.  The  best  appliance  to  order 
is  a  Calliper  splint,  which  consists  simply  in  a  double 
straight  steel  support  extending  from  the  thigh  to 
the  heel  of  the  boot,  and  gripping  the  limb  by  several 
padded  bands. 

After  excision  of  the  hip  or  knee,  there  will,  of 
course,  be  shortening.  This  should  not  be  completely 
corrected,  or  else  the  patient  will  not  be  able  to  clear 
the  ground  without  shrugging  his  shoulders  in  an 
ugly  way.  About  half  inch  less  than  the  theoretical 
correction  should  be  employed.  If  the  shortening  is 
considerable,  a  patient  will  often  be  most  comfortable 
with  still  less  correction ;  he  will  then  compensate  for 
the  remainder  by  developing  a  slight  scoliosis. 

NOTE 

HOW   TO   APPLY   WEIGHT-EXTENSION 

Let  us  suppose  that  extension  is  to  be  applied  to  the 
hip-joint. 

First  of  all,  a  "  stirrup  "  must  be  made.  Take  a  piece  of 
wood,  about  three  inches  wide,  and  long  enough  to  project 
about  three-quarters  inch  beyond  the  malleoli,  when  it  is 
placed  transversely  across  the  sole  of  the  foot.  Bore  a  hole 
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in  the  middle,  and  thread  a  piece  of  strong  blind-cord 
through  it,  fastening  it  by  means  of  a  knot.  Then  cover 
the  stirrup  with  lint  or  guttapercha  tissue,  and  attach  a 
strong  buckle  at  either  end  of  it,  by  means  of  webbing. 

Next,  take  two  pieces  of  rubber  adhesive  plaster,  such  as 
Mead's  or  Z.O.,  long  enough  to  reach  from  the  thigh  on 
the  inner  and  outer  sides  to  about  six  inches  beyond  the 
foot.  Cut  off  the  projecting  ends  to  a  point,  and  cover 
the  part  that  will  lie  alongside  the  ankle  and  beyond  the 
foot  with  lint.  Then  apply  the  strips  to  the  thigh  and  leg, 
either  by  warming  them  slightly,  or  by  moistening  them 
with  a  trace  of  turpentine  or  ether.  Then  cut  a  large  number 
of  strips  of  plaster,  half  an  inch  wide,  and  just  long  enough 
to  encircle  the  leg,  and  allow  the  ends  to  overlap  slightly. 
Place  the  first  one  round  the  leg,  just  above  the  ankle,  and 
then  go  regularly  up  the  leg,  crossing  the  ends  of  each  strip 
on  its  outer  aspect,  and  placing  each  strip  so  that  it  slightly 
overlaps  the  one  below  it.  As  the  calf  is  reached,  it  will 
be  found  difficult  to  make  them  lie  flat ;  to  overcome  this, 
nick  the  edges  slightly  with  scissors;  the  strapping  must 
not  be  wrinkled  anywhere.  Finish  off  below  the  knee  with 
a  neat  circular  "  garter-band,"  and  then  begin  again  above 
the  joint.  Take  the  strapping  as  high  up  the  thigh  as 
possible,  and  then  finish  off  again  with  a  transverse  band. 
Some  surgeons  like  to  turn  the  ends  of  the  longitudinal 
strips  down  over  the  circular  strips,  and  then  place  a  second 
layer  of  circular  strips  over  the  ends,  to  fix  them.  Lastly, 
apply  a  white  bandage  smoothly  from  the  ankle  to  the 
thigh,  and  leave  the  extension  to  get  securely  fixed  for 
twenty-four  hours  before  attaching  the  weights. 

If  it  be  the  knee  that  is  to  be  extended,  the  strapping 
need  only  reach  to  the  tuberosities  of  the  tibia. 

It  is  sometimes  recommended  that  the  leg  should  be 
shaved  before  the  strapping  is  applied  :  I  do  not  think  that 
this  is  a  good  plan,  for  if  this  is  done,  the  short  hairs 
grow  underneath  the  plaster,  and  stick  to  it  very  closely, 
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and  removal  is  rendered  all  the  more  difficult  and  painful. 
All  that  is  necessary  is  to  wash  the  skin,  dry  it,  and  then 
powder  it  thoroughly  with  boric  acid  and  starch  powder. 

The  strapping  having  dried  on  satisfactorily,  the  leg 
should  then  be  elevated  on  pillows  until  the  cord  to  which 
the  weights  are  to  be  attached  is  in  the  same  straight  line  as 
the  long  axis  of  the  tibia,  or  the  femur,  according  as  it  is  the 
knee  or  the  hip  that  is  affected.  In  this  way,  interosseous 
pressure  will  be  avoided,  and  the  inflamed  surfaces  of  bone 
will  be  drawn  apart.  This  is  a  point  of  the  utmost  import- 
ance, but  one  that  is  often  neglected.  (It  is  fully  explained 
in  Howard  Marsh  and  Watson's  Diseases  of  the  Joints  and 
Spine,  pp.  519,  520.)  The  cord  is  then  passed  over  a  pulley, 
the  strapping  is  buckled  to  the  stirrup,  and  weights  are 
attached.  It  is  convenient  to  have  a  little  metal  bucket 
with  a  handle,  which  can  be  rapidly  hung  on  or  detached 
by  means  of  a  metal  hook :  the  outside  of  the  bucket  can 
be  graduated  in  pounds,  lead  shot  being  placed  in  the  interior 
to  the  required  depth.  In  this  way,  the  weight  can  be  altered 
without  the  necessity  of  relaxing  the  extension  altogether 
by  having  to  unthread  the  cord  every  time. 

Counter-extension  is  procured  by  raising  the  foot  of  the 
bed  on  blocks,  and,  if  necessary,  by  fastening  the  child  to  the 
head  of  the  bed  by  suitable  webbing  braces  or  perineal  straps. 

As  the  flexion  diminishes,  it  will  be  necessary  to  readjust 
the  pillows,  always  keeping  the  pull  in  the  long  axis  of 
the  limb,  as  above  described,  so  as  to  avoid  interosseous 
pressure. 

To  remove  the  strapping,  the  plaster  should  be  thoroughly 
moistened  with  turpentine,  and  adherent  hairs  clipped  with 
scissors.  But  the  process  is  never  pleasant,  and  therefore 
some  surgeons  employ  a  laced  buckskin  anklet,  connected 
by  straps  to  a  padded  band  encircling  the  thigh  just  above 
the  knee,  instead  of  adhesive  plaster,  and  attach  their  weights 
to  these.  The  apparatus  can  be  made  by  any  intelligent 
saddler,  or  can  be  procured  from  Ernst,  Fitzroy  Square. 
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The  common  mistakes  to  be  avoided  in  the  application 
of  weight-extension  by  means  of  strapping  are:  (1)  the  use 
of  excessively  wide  strips  for  encircling  the  leg ;  half-inch 
strips  should  be  used ;  (2)  putting  the  limb  up  so  that 
there  is  interosseous  pressure ;  (3)  not  taking  away  all  the 
pillows  from  the  patient's  head,  and  not  making  him  lie 
flat  in  bed. 


CHAPTER  XIII 

OPERATIONS  ON  THE   EYE 

FOR  all  operations  on  the  anterior  half  of  the  globe,  local 
anaesthesia  will  suffice.  Freshly-prepared  2  °/Q  Cocaine 
Solution  should  be  instilled  every  five  minutes  for  half 
an  hour,  or  three  applications  of  5  %  solution  may  be 
used,  at  ten-minute  intervals.  The  eyes  should  be  kept 
closed  in  the  meantime.  For  extrinsic  operations,  such 
as  tenotomy  and  plastic  operations  on  the  lids,  infiltra- 
tion with  novocaine  will  be  required.  (See  Appendix  B.) 

The  lids  are  cleansed  with  ether  soap,  and  then  the 
conjunctival  sac  is  irrigated  with  Lotio  Hyd.  Perchlor., 
1  in  12,000;  followed  by  half-saturated  Lotio  Ac.  Borici. 

If  needling  is  proposed,  Guttse  Atropinse,  1  %,  will  be 
instilled  for  twenty-four  hours  previously. 

After  all  ophthalmic  operations,  the  lids  should  be 
bathed  with  warm  Lotio  Ac.  Borici  twice  a  day,  followed 
by  a  little  Ung.  Hyd.  Ox.  Flav.,  2  °/o,  to  prevent  them 
sticking  together.  Irrigation  may  be  substituted  for 
bathing  as  soon  as  the  conjunctival  wound,  if  there  is 
one,  has  healed.  For  the  first  forty-eight  hours,  all 
drops  used  must  be  sterilised. 

We  now  give  a  summary  of  the  after-treatment  of 

the  commoner  eye  operations. 
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Cataract  Extraction. — As  a  rule,  bandage  both  eyes 
for  four  days.  With  many  patients,  however,  this  will 
bring  on  mental  symptoms;  as  soon  as  the  slightest 
restlessness  is  noted  (picking  the  bedclothes,  sudden 
aversion  for  food,  suspicion  of  persons  around,  &c.), 
uncover  the  good  eye,  give  a  full  dose  of  Haustus 
Chloral,  and  put  a  shaded  light  beside  the  bed.  Some 
surgeons  never  bandage  the  unoperated  eye  at  all.  The 
operated  one  should  always  be  kept  bandaged  for  a 
fortnight,  when  dark  glasses  may  be  substituted. 
For  the  first  week,  the  patient  must  be  made  to  lie 
absolutely  still  on  his  back  in  bed,  and  all  muscular 
effort  is  forbidden,  for  fear  of  intraocular  haemorrhage 
or  escape  of  vitreous.  The  patient  must  be  fed  with 
soft  food,  and  cough  or  constipation  must  be  strenu- 
ously avoided.  The  patient  must  not  be  allowed  out 
of  bed  for  any  purposes  whatsoever.  Some  surgeons 
use  atropine  as  a  routine ;  at  any  rate,  one  instillation  a 
day  is  desirable  if  there  is  any  indication  of  old  iritis,  or 
soft  material  is  present. 

Needling. — Atropine,  1  %,  t.d.a.  Bandage  operated 
eye  for  forty-eight  hours,  then  dark  glasses. 

Iridectomy. — Atropine  as  above,  unless  the  operation 
was  performed  for  Glaucoma,  in  which  case  1  °/Q  Eserine 
drops  should  be  used.  Bandage  one  eye  for  three  days. 

Operations  for  Convergent  Squint. — Bandage  twenty- 
four  hours,  then  put  on  correcting  spectacles.  If  under- 
corrected,  atropine  to  both  eyes  for  a  week. 

Corneal  Ulcer. — Irrigations  three  times  a  day,  with  hot 
lotions,  followed  by  Gutt.  Atropinse  and  Ung.  Hyd.  Ox. 
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Flav.  cum  Atrop.  Hot  fomentations,  or  dry  heat,  e.g. 
with  electric  "  muff- warmer."  Dark  glasses.  Just  after 
cauterisation,  Ung.  Cocainse,  1  °/o. 

Excision  of  Globe. — Irrigate  socket  with  really  hot 
lotion,  to  stop  bleeding ;  then  close  lids,  and  apply  a 
small  round  ball  of  gauze  or  wool,  then  a  small  and 
a  large  eye-pad,  some  wool,  and  a  pressure-bandage. 
Irrigate  socket  daily  with  boric  lotion.  An  artificial 
eye  can  be  ordered  in  about  six  weeks.  Bed  for  about 
four  days. 

Evisceration,  and  Mules'  Operation. — Apply  iced 
boracic  lint  dressings  immediately  after  the  operation, 
and  change  them  constantly.  Keep  them  moist  by 
means  of  rubber  tissue  and  wool,  and  apply  a  light 
pressure-bandage.  This  will  obviate  most  of  the 
swelling  of  the  conjunctiva,  which  is  usually  so  trouble- 
some after  these  operations :  if,  however,  the  conjunc- 
tiva projects  beyond  the  lids,  it  must  be  pushed  back, 
and  kept  back  by  a  tight  pressure-bandage.  Absolute 
alcohol  may  be  applied  to  accelerate  the  shrinking,  but 
is  painful.  Bed,  for  about  a  week. 

Drainage  for  Panophthalmitis,  or  a  Lachrymal  Ab- 
scess.— Remove  the  gauze  wick  after  thirty-six  hours, 
and  then  syringe  daily  with  Hydrogen  Peroxide,  followed 
by  use  of  fomentations. 


CHAPTER  XIV 

OPERATIONS  ON,  AND  INJURIES  OF,  THE 
LIMBS 

Amputations. — After  all  the  major  amputations,  a 
drainage  tube  should  be  employed  for  twenty-four 
hours.  In  bandaging  the  stump,  the  flaps  should  be 
well  drawn  down,  a  circular  turn  applied  high  up,  and 
then  the  rest  be  bandaged  from  above  downwards :  the 
object  of  employing  this  unique  method  is  to  prevent 
retraction  of  the  flaps,  and  to  insure  a  thick,  painless 
covering  of  tissue  for  the  ends  of  the  bone.  If  a  short 
stump  has  been  left,  it  should  be  bandaged  to  a  short 
splint,  and  secured  to  the  mattress ;  this  prevents  pain- 
ful starting  of  the  limb.  In  the  case  of  amputations 
through  the  lower  part  of  the  leg,  the  most  comforting 
after-treatment  is  to  swing  the  limb  in  a  Salter  Cradle. 

For  about  eight  weeks  after  an  amputation,  the 
stump  remains  rather  tender,  and  the  muscles  continue 
to  shrink ;  an  artificial  limb  should  not  be  fitted,  there- 
fore, within  this  time. 

After  Osteotomies,  the  limb  should  be  put  up  at  once 
in  plaster,  before  the  patient  comes  round  from  the 
anaesthetic:  otherwise,  when  the  muscles  regain  then: 
tone,  the  bones  may  become  displaced,  and  malunion 
result.  In  knock-knee  cases,  it  must  be  remembered 
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that  there  is  normally  a  slight  angle  between  the  long 
axes  of  the  femur  and  of  the  leg ;  the  limb  must  be  put 
up  at  this  angle,  not  absolutely  straight.  If  it  is 
slightly  under-corrected,  this  can  be  gradually  re- 
medied by  the  use  of  Ernst's  rack-splint.  In  cases  of 
coxa  vara,  the  limb  should  be  put  up  abducted  and 
inwardly  rotated,  to  counteract  the  deformity. 

After  reduction  of  a  Congenital  Dislocation  of  the 
Hip,  a  Lorenz  plaster  is  invariably  applied,  care  being 
taken  to  get  the  knees  well  behind  the  coronal  plane, 
and  well  abducted.  After  a  few  days,  the  nurse  should 
begin  gently  extending  the  legs,  so  as  to  stretch  the 
contracted  hamstrings,  and  after  a  few  weeks  longer, 
an  elevation  should  be  placed  under  the  sole  on  the 
affected  side,  and  the  child  encouraged  to  walk  about. 
(This  is  the  Lorenz  method  of  after-treatment,  but  some 
surgeons  prefer  not  to  let  the  patient  walk  at  first.) 

After  wiring  a  Fractured  Patella  or  Olecranon,  the 
joint  should  only  be  immobilised  for  a  few  days,  and 
then  gentle  passive  movements  should  be  begun.  On 
about  the  tenth  day,  active  movements  should  be 
added ;  the  object  of  using  a  very  stout  wire  is  that  it 
should  withstand  this  amount  of  strain,  even  before 
any  bony  union  has  occurred.  In  the  case  of  the 
patella,  a  certain  amount  of  restriction  of  mobility 
is  desirable ;  an  elastic  bandage,  or  an  orthopaedic 
"  patella-clamp,"  may  be  employed. 

Massage  of  the  muscles,  and  electrical  stimulation, 
are  valuable  in  all  paralytic  conditions,  after  nerve- 
graftings,  and  after  operations  on  the  bones  or  joints. 
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Massage  not  only  keeps  the  muscles  in  good  tone,  but 
also  improves  the  circulation,  eases  pain,  and  has  a 
general  sedative  effect.  Electricity,  however,  should 
not  be  employed  for  more  than  a  year,  as  it  tends 
ultimately  to  render  the  patient  irritable,  without  doing 
a  corresponding  amount  of  good. 

After  Tenotomy,  the  limb  should  be  splinted  in  the 
over-corrected  position,  and  fairly  vigorous  active  and 
passive  movements  be  begun  on  the  fourth  day:  if 
postponed,  re-contraction  is  not  improbable.  After 
suturing  divided  tendons,  as  in  the  fingers,  the  part 
should  be  immobilised  for  about  ten  days,  and  then 
active  movements  should  be  instituted.  These  are  far 
more  effective  than  passive  movements  in  moving  the 
tendon  within  its  sheath,  and  so  preventing  adhesions. 
Some  surgeons  advocate  a  much  longer  period  of  im- 
mobilisation, such  as  six  weeks:  no  doubt  they  insure 
a  firmer  union,  but  by  this  time  the  tendon  has  become 
densely  adherent  to  its  sheath,  and  the  ultimate 
mobility  of  the  finger  is  greatly  impaired.  A  much 
better  plan  is  to  trust  to  secure  suturing  and  early 
movements;  quite  a  small  amount  of  active  move- 
ment, at  first,  is  enough  to  prevent  adhesions. 

Cases  of  Burns  require  very  prolonged  supervision : 
for  six  months,  at  least,  there  is  a  marked  tendency  to 
contracture,  and  during  all  this  time  a  splint  must  be 
worn,  and  the  scar  constantly  moved  about  on  the 
subjacent  tissues,  to  prevent  deformity.  This  is  par- 
ticularly necessary  in  those  cases  in  which  the  burn 
involves  one  of  the  flexures.  If  contracture  has  already 
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begun  when  the  case  comes  under  treatment,  it  may  be 
possible  to  overcome  it  by  the  use  of  a  rack-splint,  so 
designed  that,  by  a  half-turn  of  a  screw  every  day,  the 
part  may  be  gradually  straightened  out. 

In  the  treatment  of  Dupuytren  and  Yolkmann's  Con- 
tractures,  a  splint  must  be  worn,  day  and  night,  for 
six  months,  and  after  operation,  at  night  only,  for  at 
least  as  long  again.  Meanwhile,  every  means  should 
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FIG.  33. — Splint  for  Dupuytren's  Contracture. 

be    used    to    improve   the  nutrition   of    the  affected 
muscles. 

After  intravenous  injection  of  Salvarsan  or  Neo- 
salvarsan,  the  arm  should  be  bandaged  to  an  anterior 
splint  for  twenty-four  hours,  and  the  patient  put  to 
bed;  a  four-hourly  chart  should  be  kept,  and  a  fluid 
diet  ordered  till  next  day.  If  this  is  done,  and  the 
water  with  which  the  solution  was  made  was  absolutely 
pure,  there  should  be  no  sequelae  of  any  sort.  Vomit- 
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ing,  if  it  occurs,  however,  yields  readily  to  treatment 
with  Tinct.  lodi. 

After  Skin-grafting,  the  best  dressing  for  the  part 
from  which  the  grafts  have  been  taken  consists  in  a 
liberal  application  of  sterilised  vaseline,  covered  with 
plain,  dry  gauze.  This  can  be  left  on  for  several  days, 
and  when  it  begins  to  come  loose,  it  can  be  soaked  off 
in  a  warm  bath.  The  grafts  themselves  should  be  pro- 
tected by  means  of  a  sterile  gauze  shield,  fastened  to 
the  surrounding  skin  by  a  layer  of  flexible  collodion. 
Over  this  should  be  placed  a  large  amount  of  sterile 
dry  gauze,  which  can  be  left  alone  for  ten  days ;  at  the 
end  of  this  time,  the  dressing  will  have  a  peculiar 
mousy  smell,  but  it  will  not  be  actually  infected,  and 
on  carefully  removing  the  shield,  the  grafts  will  be 
found  clean  and  adherent,  underneath.  The  old- 
fashioned  way  of  applying  fomentations  of  normal 
saline  solution  is  quite  unnecessarily  troublesome.  Nor 
is  it  necessary  to  avoid  all  antiseptics  in  the  previous 
preparation  of  the  skin,  as  used  to  be  taught ;  a  single 
application  of  3  per  cent,  solution  of  Iodine  in  Chloro- 
form is  sufficient,  and  does  not  in  any  way  impair  the 
vitality  of  the  grafts.  In  the  case  of  the  limbs,  a  still 
more  convenient  way  of  dressing  skin-grafts  is  the 
following: — Put  a  single  layer  of  dry  gauze  over  the 
grafts,  then  a  "  bridge  "  of  boiled  wire  netting,  bent  so 
as  to  keep  the  rest  of  the  dressing  from  touching  the 
surface;  blood-clot  will  form  on  the  grafts,  and  cover 
them  with  a  dirty-looking  black  mass.  At  the  end  of 
ten  days,  the  part  should  be  soaked  for  an  hour  in  a 

J      '  L 


220          SURGICAL  AFTER-TREATMENT 

warm  boracic  bath,  and  then  be  gently  rubbed  with 
wet  wool ;  all  the  clot  will  come  away,  bit  by  bit,  leav- 
ing the  grafts  quite  clean,  pink,  and  adherent.  This 
method  of  blood-dressing  is  an  excellent  one,  and  very 
little  trouble. 

After  removal  of  Varicose  Veins,  the  best  dressing 
consists  in  a  roll  of  sterile  gauze,  applied  to  the  limb 
like  an  ordinary  bandage.  Just  sufficient  pressure 
should  be  employed  to  obliterate  any  veins  that  have 
not  been  totally  removed ;  the  pressure,  together  with 
the  injury  inflicted  at  either  torn  end  during  the  opera- 
tion, will  then  be  enough  to  cause  permanent  throm- 
bosis of  the  remainder.  With  the  same  object,  it  is 
wise  to  keep  the  patient  in  bed  for  at  least  a  week, 
keeping  the  foot  of  the  bed  raised  for  the  first  three 
days.  Straining  causes  considerable  pressure  on  the 
walls  of  the  veins,  and  therefore  a  routine  laxative 
should  be  ordered. 

The  persistence  of  Sinuses  after  operation  is  often 
very  troublesome.  The  essential  step  in  the  treatment 
is  to  remove  the  persistent  source  of  chronic  irritation 
underlying  them,  if  it  can  be  discovered.  Sometimes 
it  is  obvious  enough,  as  in  the  case  of  a  concretion 
after  appendicectomy :  at  other  times,  it  is  more  diffi- 
cult to  discover.  Chronic  infection,  from  defective 
drainage,  may  be  the  sole  source  of  trouble,  or  it  may 
be  that  the  failure  of  repair  is  due  to  a  defective  blood- 
supply.  In  these  latter  cases,  very  material  assistance 
will  be  derived  from  the  application,  for  ten  minutes 
before  every  dressing,  of  a  Bier's  vacuum  cup:  this 
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should  be  kept  on,  whether  any  discharge  comes  away 
or  not,  as  it  draws  blood  to  the  walls  of  the  sinus,  and 
so  improves  its  powers  of  re- 
pair. Where  the  chief  trouble 
is  the  presence  of  weak,  watery 
granulations,  lining  a  long  de- 
vious track,  a  Flooding  Paste 
is  indicated,  provided  that  there 

c    •     .,    ,.  FIG.  34.— A  Bier's  Cup. 

is  no  source  ot  irritation  re- 
maining unhealed  at  the  bottom,  such  as  a  piece  of 
dead  bone.  The  paste  used  should  be  an  absorbable 
one,  with  a  melting  point  of  about  104°  F.  For  ordi- 
nary use,  a  sterilised  mixture  of  one  part  of  white  wax 
with  eight  parts  of  white  vaseline  is  the  best;  if  this 
works  out  too  soon,  the  following  may  be  tried : 

White  Wax          .        .        .1  part 
Cacao  Butter        .        .        .4  parts 
Vaseline       ....     5  parts 

Iodine,  up  to  1%,  may  be  added  to  this  paste,  if 
desired,  though  much  of  it  volatilises  during  the  subse- 
quent heating.  The  method  of  injection  is  as  follows : — 
The  sinus  is  syringed  out  with  hydrogen  peroxide,  and 
dried  as  far  as  possible  with  gauze  strips.  The  paste  is 
melted,  and  injected  with  a  glass  wound-syringe,  freshly 
taken  from  hot  lotion,  and  wrapped  round  with  hot 
wool.  If  possible,  the  sinus  should  be  filled  from  the 
bottom  by  attaching  a  short  length  of  drainage  tube  to 
the  syringe,  and  passing  this  to  the  bottom  of  the  sinus, 
which  is  then  filled  to  distension.  As  soon  as  the  paste 
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begins  to  overflow,  the  opening  is  covered  with  a  pad 
of  gauze,  soaked  with  absolute  alcohol,  and  this  is  left 
exposed  to  the  air,  so  that  the  paste  may  solidify  as 
rapidly  as  possible.  Meanwhile,  the  limb  should  be 
kept  still,  so  that  the  paste  may  not  be  expelled  by  the 
muscular  contractions  of  the  part.  The  injection  has 
usually  to  be  repeated  every  three  weeks.  If  it  be 
desired  to  trace  out  the  ramifications  of  the  track  with 
the  X-rays,  25  °/Q  of  pure  ferrous  carbonate,  or  some 
pure  Barium  sulphate,  may  be  added  to  the  paste. 
Bismuth  salts  were  formerly  much  used,  and  were 
innocuous  if  pure,  and  in  small  amount ;  but  poisoning 
occurred  in  many  cases  where  impure  salts  were  em- 
ployed, or  a  large  amount  of  paste  was  put  in. 

Fractures. — It  is  impossible,  in  a  book  of  this  size,  to 
discuss  the  after-treatment  of  all  the  fractures  at  all 
fully.  A  brief  outline  of  the  treatment  of  the  more 
important  will,  however,  be  attempted. 

Shaft  of  the  Humerus. — Of  all  fractures,  this  is  the  one 
most  liable  to  be  followed  by  non-union ;  six  weeks'  fixation 
is  desirable,  and  constant  watch  must  be  kept  for  the  early 
signs  of  musculospiral  paresis.  If  this  occurs,  an  anterior 
forearm  splint  must  be  applied,  with  the  hand  dorsiflexed. 

Colles'  Fracture. — Reduction  having  been  perfectly  achieved 
(under  a  general  anaesthetic),  the  fingers  should  be  exercised 
from  the  very  first.  On  the  third  day,  the  surgeon  should 
remove  the  splint,  grip  the  wrist  at  the  site  of  fracture,  and 
gently  flex  and  extend  the  wrist  joint.  In  a  young  patient, 
the  splint  may  be  omitted  during  the  daytime  after  three 
days,  but  in  older  persons,  with  senile  or  atrophic  bones,  it 
may  be  required  for  a  longer  time.  After  the  first  week,  the 
patient  himself  should  perform  daily  movements  at  the  wrist- 
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joint :  rotatory  movements  should  not  be  attempted  for  ten 
days  or  a  fortnight.  Massage  should  be  used  daily,  the  wrist 
being  supported  in  a  sling  in  the  meantime. 

Separated  Epiphysis,  in  the  Upper  Extremity. — After  re- 
duction, the  splint  should  be  omitted  in  two  days,  and  full 
movements  initiated.  The  risk  of  limitation  of  movement  is 
far  greater  than  that  of  arrested  growth. 

Fractures  of  the  Neck  of  the  Femur,  in  the  aged. — The  most 
important  indication  is  to  save  life,  the  second  is  to  secure  a 
useful  limb,  and  the  third  is  to  obtain  union.  Therefore,  sit 
the  patient  well  up  in  bed,  and  if  there  is  any  sign  of  hypo- 
static  pneumonia,  get  him  up  on  a  chair,  near  the  fire.  The 
limb  may  be  supported  between  sandbags  at  first:  if  the 
fracture  is  extracapsular,  a  Hodgen  splint  may  be  employed 
for  some  weeks.  If  it  is  intracapsular,  let  him  walk  on 
crutches  from  the  first,  aiming  at  a  false  joint,  which  is  the 
usual  result,  whatever  treatment  is  employed. 

Fractures  of  the  Shaft  of  the  Femur  take  three  months  to 
become  consolidated,  in  adults,  and  about  eight  weeks  in 
children.  After  eight  weeks,  the  patient  should  be  walking 
on  crutches,  with  the  leg  encased  in  a  light  plaster  splint ; 
little  by  little  he  begins  to  bear  his  weight  on  the  foot,  and 
last  of  all,  the  plaster  is  removed. 

Potfs  (abduction)  Fractures. — The  greatest  disability  follows 
this  fracture  if  the  after-treatment  is  bad.  The  worst  factor 
of  all  is  the  valgus  deformity  of  the  foot,  due  to  bad  reduc- 
tion, or  to  walking  on  the  fracture  too  soon,  or  to  both. 
Reduction  should  always  be  performed  under  general  anaes- 
thesia (not  gas,  which  does  not  relax  the  muscles  sufficiently). 
A  plaster  should  then  be  applied,  the  eversion,  outward  dis- 
placement, and  backward  dislocation  of  the  foot  being  most 
carefully  corrected.  Care  must  be  taken,  too,  not  to  put  the 
foot  up  at  all  in  the  equinus  position.  No  weight  should  be 
borne  on  the  foot  for  eight  weeks,  but  at  the  end  of  the  first 
week  the  plaster  should  be  opened  up  the  front,  so  that  it 
may  be  removed  daily  for  massage.  Gentle  passive  move- 
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ment  at  the  ankle  should  be  instituted  at  the  tenth  day,  and 
steadily  increased.  Meanwhile,  the  patient  gets  about  on 
crutches.  At  the  end  of  a  month,  the  plaster  may  be  short- 


FIG.  35. — Hodgen's  Splint. 

ened  to  the  calf,  so  that  the  knee  may  be  used  constantly, 
and  after  eight  weeks  the  patient  may  gently  begin  to  bear 
some  weight  on  the  foot,  still  using  the  plaster  support  and 
the  crutches.  In  another  week,  the  crutches  are  exchanged 
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for  sticks,  and,  last  of  all,  the  plaster  is  omitted,  and  an  ordi- 
nary boot  worn.  But  in  order  to  prevent  any  e version,  the 
inner  half  of  the  sole  and  heel  are  thickened  by  a  half-inch 
wedge  of  sole-leather.  In  the  more  severe  cases,  it  will  be 
wise  to  order  an  outside  steel  support  and  valgus  T-strap  for 
a  year. 

It  must  be  remembered  that  the  superincumbent  body 
weight  tends  to  produce,  rather  than  to  counteract,  a  valgus 
deformity,  and  that  this  may  appear,  gradually,  at  any  stage 
during  the  hardening  of  the  callus.  A  case  of  Pott's  frac- 
ture, therefore,  should  never  be  discharged  within  six  months 
of  the  accident. 

Fractured  External  Malleolus. — A  light  plaster  having  been 
applied,  the  patient  may  begin  to  walk  upon  it  at  once,  and 
at  the  end  of  a  fortnight  the  plaster  should  be  removed  alto- 
gether, and  the  patient  made  to  bear  all  his  weight  on  the 
limb.  Indeed,  some  of  the  best  results  are  obtained  in  cases 
where  the  patient  has  walked  on  the  foot  from  the  very  first, 
possibly  with  the  aid  of  a  stick. 


CHAPTER  XV 

MASSAGE  IN  SURGICAL  AFTER-TREATMENT 

IT  is  through  the  medium  of  the  blood  that  the  meta- 
bolism of  every  part  of  the  body  is  carried  on.  It  is 
the  blood  that  brings  the  food-stuffs,  carries  away  the 
waste-products,  provides  the  energy,  and  brings  about 
the  respiratory  exchange.  If,  therefore,  it  is  desired 
to  improve  the  metabolism,  growth,  or  excretory  power 
of  any  part  of  the  body,  its  blood-supply  must  be 
increased. 

This  is  the  fundamental  principle  in  all  massage. 
And  just  as  the  functions  of  the  blood  are  very  many 
and  very  varied,  so  are  the  methods  and  uses  of 
massage.  No  modern  surgeon  can  afford  to  dispense 
with  a  practical  knowledge  of  its  possibilities;  his 
patients  expect  it,  and  the  success  of  many  modern 
methods  of  treatment  depends  upon  it.  It  is  very 
desirable,  moreover,  that  he  should  know  enough  of 
its  practical  details  to  enable  him  to  prescribe  and 
control  the  treatment  himself.  No  physician  would 
ever  dream  of  sending  a  patient  to  a  chemist  with 
a  prescription  for  "Cough  Mixture,"  and  leave  the 
ingredients  to  that  worthy's  choice.  Yet  almost  all 
surgeons  know  so  little  about  massage,  that  all  they  do 
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is  to  order  "Massage,"  and  leave  all  the  rest  to  the 
nurse,  who  may  or  may  not  know  much  about  it.  Such 
a  practice  is  to  be  strongly  condemned :  it  throws  a 
wholly  unfair  responsibility  upon  the  masseuse,  and 
may  greatly  prejudice  the  success  of  the  patient's  case. 
It  is  essential,  if  the  best  results  are  to  be  obtained, 
that  the  surgeon  should  know  what  can  and  cannot  be 
effected  by  massage,  and  that  he  should  indicate  in 
each  case  just  what  he  wants  done. 

The  treatment  is  particularly  appropriate  in  all  cases 
of  inflammation,  for  it  simply  imitates  Nature's  own 
method  of  cure,  in  increasing  the  blood-supply  of  the 
affected  part.  This  not  only  carries  away  the  products 
of  inflammation  more  rapidly,  but  also  brings  an 
increased  supply  of  antibacterial  and  antitoxic  sub- 
stances in  the  blood-stream.  Hence  resolution  is  acce- 
lerated, and  the  deformity  that  remains,  if  any,  is 
minimal.  In  the  case  of  a  fracture,  the  swelling  will 
be  decreased,  and  so  will  the  tension  upon  the  cutaneous 
nerve-fibres;  thus  the  pain  will  be  considerably  alle- 
viated: the  inflammatory  exudate  will  be  quickly 
carried  away,  and  therefore  adhesions  will  be  diminished, 
both  in  strength  and  in  amount :  the  muscles  will  be 
kept  in  a  good  state  of  nutrition  whilst  repair  is  taking 
place,  and  the  formation  of  strong  callus  will  be  acce- 
lerated. Muscular  spasm,  moreover,  will  be  diminished, 
and  so  the  tendency  to  contracture,  and  ultimate 
deformity,  will  be  to  some  extent  avoided.  Massage 
shortens  the  period  of  convalescence  from  a  fracture 
in  every  way,  and  there  is  no  reason  why  it  should  not 


228          SURGICAL  AFTER-TREATMENT 

be  employed  from  the  very  outset :  indeed,  it  is  very 
desirable  that  it  should  be.  If  properly  carried  out,  it 
does  not  increase  the  pain  at  all,  but  alleviates  it :  the 
gentle  stroking  movements  that  are  used  at  first,  have 
a  sedative  effect  upon  the  patient's  mind  in  addition 
to  aiding  the  absorption  of  his  oedema-fluid.  In  the 
case  of  many  fractures  (as  Lucas-Championniere  first 
pointed  out),  massage  is  the  only  treatment  that  is 
required  at  all :  thus,  it  is  an  ideal  method  for  fractures 
without  displacement,  and  for  such  as  it  is  impossible 
to  control  with  any  fixed  apparatus.  A  fracture  of  the 
external  malleolus,  for  example,  without  displacement, 
never  does  better  than  when  it  is  treated  like  a  sprain, 
by  giving  massage,  and  continuing  to  use  the  joint. 
The  slight  amount  of  mobility  promotes  union,  and  the 
massage  prevents  adhesions  and  limitation  of  move- 
ment afterwards.  The  same  thing  applies  to  fractures 
of  the  ribs  and  clavicle,  and  to  subperiosteal  fractures, 
in  the  elderly. 

In  Non-Union,  and  in  Delayed  Union  of  Fractures, 
massage  is  also  particularly  appropriate,  for  it  promotes 
the  blood-supply,  and  so  frequently  facilitates  the  cure. 
But  it  must  be  remembered  that  unless  malnutrition 
is  the  main  cause  of  non-union,  improvement  is  hardly 
likely  to  result  from  this  method  of  treatment.  Thus, 
if  a  loose  body  is  impacted  between  the  fragments,  or  if 
mobility  is  excessive,  massage  is  useless.  And  if  there 
is  a  pathological  fracture,  resulting  from  malignant 
growth,  union  is  almost  certain  to  fail. 

Massage  should  be  employed,  not  only  in  fractures, 
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but  in  every  case  of  disuse  of  the  limbs,  from  whatever 
cause.  The  object  of  this  is  not  merely  to  prevent 
muscular  atrophy,  but  also  to  maintain  the  nutrition 
of  the  skin  and  all  the  soft  parts.  In  this  way,  bed- 
sores, splint-sores,  and  trophic  ulceration  of  the  skin 
will  be  avoided ;  moreover,  by  the  maintenance  of  a 
good  circulation,  the  unpleasant  sensations  of  tingling 
and  numbness  of  the  limbs  will  be  greatly  diminished, 
and  the  patient  will  be  spared  the  discomfort  of 
chilblains  throughout  the  cold  weather.  Massage  is 
thus  an  integral  part  of  the  treatment  of  infantile 
paralysis,  facial  paralysis,  all  cases  of  division  or  ana- 
stomosis of  nerves,  injuries  and  diseases  of  the  spine, 
and  most  of  the  progressive  nerve-diseases.  Indeed,  it 
is  wise  to  employ  it  for  all  patients  who  are  confined 
to  bed  for  any  length  of  time,  as  a  substitute  for  ordi- 
nary muscular  exercise.  In  such  cases,  it  should  be 
applied  not  only  to  the  limbs,  but  also  to  the  abdomen ; 
thus  the  tone  of  the  abdominal  wall,  which  is  apt  to 
become  very  lax  when  a  patient  is  lying  in  bed,  will  be 
maintained.  But  in  addition  (and  this  is  infinitely 
more  important),  the  tone  of  the  plain  muscle  of  the 
gut  will  be  preserved  too,  and  thus  constipation  will 
be  prevented.  One  of  the  great  difficulties  in  treating 
patients  who  are  bedridden  is  to  get  their  bowels 
properly  open  every  day,  and  the  trouble  is  often 
greatest  in  those  who  are  accustomed,  in  the  ordinary 
way,  to  take  a  large  amount  of  muscular  exercise.  The 
difficulty  is  partly  mechanical,  due  to  the  recumbent 
attitude,  but  mainly  it  is  to  be  ascribed  to  lack  of 
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muscular  tone,  and  this  can  be  stimulated  by  proper 
abdominal  massage.  Drugs  are  of  very  little  service. 
After  laparatomy,  also,  massage  is  of  especial  value 
(though  it  is  rather  difficult  to  carry  out),  for  it 
stimulates  the  gut,  and  prevents  flatulence  and  dis- 
tension, the  greatest  bugbear  of  abdominal  surgery.  In 
threatened  paralytic  distension,  it  is  invaluable,  and 
should  be  used  as  a  routine  on  the  first  sign  of  the 
condition. 

'In  acute  septic  inflammation,  massage  is  best  avoided, 
as  it  may  result  in  spreading  the  infection,  either  locally, 
or,  worse  still,  by  the  blood-stream.  But  in  non- 
bacterial  cases  it  may  be  employed  from  the  very  first, 
for,  if  properly  carried  out,  it  alleviates  the  pain,  and 
gets  rid  of  the  inflammatory  exudate.  Thus  it  is  indi- 
cated in  all  cases  of  injury  in  the  neighbourhood  of  a 
joint,  after  operations  upon  joints,  after  dislocations,  and 
for  all  kinds  of  sprains  and  bruises.  It  is  also  important 
in  all  cases  of  injury  of  the  tendons  or  their  sheaths,  and 
after  plastic  operations  upon  them.  Wherever  mobility 
is  liable  to  be  impaired  as  the  result  of  the  organisation 
of  inflammatory  exudate,  massage  should  be  employed ; 
it  is  useful,  therefore,  in  convalescent  cases  of  cellulitis, 
whitlow,  and  the  like.  When  it  is  desired  to  get  rid  of 
masses  of  organising  fibrous  tissue,  massage  may  with 
advantage  be  preceded  by  radiant  heat  baths,  and  pos- 
sibly by  injections  of  fibrolysin  or  iodolysin. 

But  where  there  is  a  danger  of  adhesions,  there  is 
something  that  is  even  more  important  than  massage, 
and  that  is  the  use  of  active  and  passive  movements  at 
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a  sufficiently  early  date.  Massage  can  remove  inflam- 
matory material  from  around  a  joint  or  a  tendon- 
sheath,  but  it  cannot  move  a  tendon  within  its  sheath, 
and  so  prevent  the  development  of  adhesions  between 
the  two.  Nor  can  it  entirely  prevent  the  formation  of 
adhesions  within  the  cavity  of  a  joint,  if  the  joint,  con- 
taining an  inflammatory  exudate,  be  kept  entirely  at 
rest.  Therefore,  to  prevent  adhesions,  active  and  passive 
movements  must  be  begun  as  soon  as  possible,  whilst 
the  granulation-tissue  is  still  young  and  plastic.  After 
tendon-suturing,  movement  should  be  begun  as  soon  as 
possible,  and  it  must  be  remembered  that  even  the 
slightest  active  movements  are  more  effective  hi  moving 
the  tendon  within  its  sheath  than  are  passive  ones. 
The  latter  tend  rather  to  move  both  tendon  and  sheath 
together,  whilst  the  former  move  the  one  or  the  other. 
But  if  movements  are  started  too  soon,  the  sutures  will 
be  pulled  out,  and  the  whole  object  of  the  operation 
will  be  defeated.  In  septic  cases,  again,  premature 
movement  may  light  up  the  process  afresh,  and  cause 
it  to  spread  to  surrounding  parts.  Whilst,  therefore,  it 
is  well  to  begin  manipulation  as  soon  as  possible,  it  is 
nevertheless  important  to  wait  till  the  sutures  have 
more  or  less  done  their  work,  and  till  any  inflammatory 
reaction  present  is  beginning  to  subside. 

In  the  case  of  aseptic  operations  upon  joints,  such 
as  the  removal  of  loose  bodies  or  an  injured  fibro- 
cartilage,  it  is  best  to  apply  firm  elastic  dressings  after- 
wards, and  then  to  allow  active  movements  of  a  limited 
kind  from  the  very  first.  There  is  very  little  danger  of 
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the  patient's  doing  too  much,  and  an  exceedingly  small 
movement,  carried  out  a  few  times  a  day,  is  all  that  is 
necessary  to  prevent  adhesions  being  formed.  Massage 
should  be  employed  throughout,  to  keep  the  muscles  in 
a  good  state  of  nutrition,  and  to  promote  the  absorption 
of  any  oedema  that  is  present.  Passive  movements 
can  be  instituted  on  about  the  fourth  or  fifth  day,  and 
be  increased  in  degree  fairly  quickly,  whilst  active 
movements  may  become  really  extensive  after  about 
ten  days.  A  similar  method  of  treatment  is  employed 
in  the  case  of  an  inflammatory  effusion  into  a  joint,  the 
result  of  an  operation  or  injury  in  its  immediate 
neighbourhood.  But  when  there  is  disease  in  the 
joint  itself,  movement  should  never  be  carried  out 
until  it  is  certain  that  the  disease  is  absolutely  at  an 
end.  This  is  a  very  difficult  point  to  decide.  Many 
organisms  have  the  power  of  lying  latent  within  a  joint 
for  many  years,  only  to  be  awakened  to  activity  if  any 
force  is  applied.  When,  therefore,  a  joint-cavity  has 
been  infected,  movement  should  be  delayed  until  the 
temperature  and  pulse-rate  are  normal,  all  discharge 
has  ceased,  and  the  general  constitutional  signs  of 
toxaemia  have  entirely  disappeared.  Even  then,  move- 
ments should  only  be  such  as  can  be  carried  out  with- 
out great  effort,  and  without  causing  any  great  rise  of 
temperature,  any  pain,  or  any  persistent  swelling.  If 
force  be  employed  during  the  quiescent  stage,  the  whole 
process  may  be  lighted  up  again,  and  it  is  not  at  all 
improbable  that  death  from  septicaemia  or  pyaemia  may 
occur.  The  interval  that  must  be  allowed  to  elapse 
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before  vigorous  manipulation  can  be  permitted  depends 
upon  various  factors — the  nature  of  the  organism 
present,  its  virulence,  and  the  reactive  power  of  the 
patient.  For  example,  tubercle  bacilli  can  lie  latent  in 
the  tissues  of  a  joint  for  many  years,  and  forcible  move- 
ments at  any  stage  may  lead  to  dissemination  of  the 
disease,  and  rapid  death.  It  is  taught,  in  some  text- 
books, that  when  a  tuberculous  joint  has  become  cool, 
painless,  and  more  or  less  fixed,  massage  can  be  begun, 
and  then  movement.  We  consider  this  to  be  a  most 
pernicious  and  dangerous  teaching,  and  undoubtedly 
it  is  one  that  has  led  to  loss  of  life.  Only  recently  a 
case  came  to  our  notice  in  which  a  child  with  an  anky- 
losed  tuberculous  knee,  of  five  years'  duration,  was 
taken  to  a  bone-setter :  he  stated  that  he  would 
mobilise  the  joint,  and  manipulated  it  under  an  anaes- 
thetic. Within  ten  days,  a  perfectly  healthy,  happy 
child  died  of  tuberculous  meningitis.  And  these  are 
not  isolated  cases:  such  disasters  are  constantly  hap- 
pening, though  they  are  not  published.  It  is  not  as  if 
the  risk  were  slight,  and  worth  running :  the  risk  is  a 
great  one,  and  the  improvement  resulting  from  such 
forcible  manipulation  is  practically  nil.  If  a  healed 
tuberculous  joint  is  going  to  become  movable  at  all,  it 
will  become  so  in  due  course,  after  the  splints  are 
removed,  without  any  manipulations  to  help  it :  but  if 
bony  or  fibrous  ankylosis  is  to  be  its  fate,  no  amount  of 
manipulation  will  avert  it.  Massage  may  be  adopted, 
by  all  means,  in  cases  of  tuberculous  arthritis,  but  not 
movement,  at  any  stage,  except  such  as  the  patient 
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naturally  and  voluntarily  undertakes.  The  proper  way 
to  avoid  ankylosis,  in  tuberculous  joint  cases,  is  to 
diagnose  them  early,  fix  them  absolutely,  and  for  a 
sufficient  length  of  time,  and  then,  when  the  process 
has  come  to  an  end,  spontaneous  return  of  mobility 
will  probably  occur.  And  the  rule,  as  regards  the 
length  of  fixation  necessary,  is  this :  The  joint  affected, 
and  the  one  above,  and  the  one  below,  must  be  absolutely 
fixed  for  one  year  after  the  disappearance  of  the  last 
sign  of  active  disease.  Any  infringement  of  this  rule,  if 
it  does  not  lead  to  dissemination  of  the  disease  through- 
out the  whole  blood- stream,  will  at  least  bring  about 
local  recurrence,  and  delay  in  recovery. 

Some  organisms,  on  the  other  hand,  have  very  little 
vitality,  and  die  out  altogether  soon  after  the  acute 
stage  is  past.  Thus,  the  pneumococcus  and  the  gono- 
coccus  are  of  this  type.  When  an  organism  of  this 
kind  has  been  the  sole  cause  of  an  arthritis,  manipula- 
tion may  be  begun,  as  well  as  massage,  almost  as  soon 
as  the  joint  has  become  cool  and  of  moderate  size.  If 
a  little  pain,  local  heat,  and  swelling  follow,  it  does  not 
matter,  provided  that  they  do  not  last  for  more  than 
half  an  hour  afterwards.  But  if  they  persist,  it  means 
that  too  much  has  been  attempted,  and  a  few  days'  rest 
must  be  allowed  before  resuming. 

The  same  rule  (which  was  first  enunciated  by  Pro- 
fessor Howard  Marsh)  may  be  taken  as  a  guide  in  cases 
of  simple  traumatic  synovitis,  or  arthritis.  Here,  mas- 
sage can  be  employed  from  the  first,  for  it  relieves  pain 
and  swelling,  minimises  effusion  and  adhesions,  and 
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prevents  atrophy  of  muscle.  But  though  early  move- 
ment is  desirable,  rest  is  requisite  at  first,  and  exercise 
should  not  produce  more  than  a  transitory  rise  of 
temperature,  or  pain,  or  swelling.  In  an  acute  case, 
efHeurage  may  be  employed  for  twenty  or  thirty  minutes, 
several  times  a  day :  then,  as  tenderness  lessens,  friction 
may  be  added;  last  of  all,  passive  and  active  move- 
ments are  instituted,  and  the  range  of  mobility  is 
gradually  increased.  But  the  fundamental  rule  of  mas- 
sage must  be  respected  throughout,  and  the  treatment 
must  always  stop  short  of  producing  pain.  If  pain  is 
caused,  it  means  that  fresh  inflammation  is  being  set 
up,  and  the  period  of  repair  correspondingly  length- 
ened. In  the  more  chronic  cases,  vigorous  movements 
may  sometimes  be  necessary,  but  this  is  another 
matter. 

Massage  may  be  very  properly  employed  in  the  treat- 
ment of  all  kinds  of  oedema.  Thus,  it  is  useful  in  oedema 
of  the  upper  limb  after  an  operation  for  cancer  of  the 
breast ;  it  relieves  the  "  weight  "  and  the  dragging  pain. 
It  helps  to  get  rid  of  oedema  from  chronic  renal  or  cardiac 
disease.  But  it  should  only  be  very  cautiously  employed 
in  the  treatment  of  swelling  due  to  vascular  obstruc- 
tion, e.g.  venous  thrombosis.  After  six  weeks,  when  an 
aseptic  clot  may  be  assumed  to  have  organised  and 
become  firmly  adherent  to  the  walls  of  the  vein,  massage 
may  be  instituted ;  but  if  it  is  adopted  sooner,  or  the 
clot  is  septic  and  friable,  incautious  friction  may  result 
in  the  separation  of  an  embolus,  with  disastrous  conse- 
quences. Femoral  thrombosis  is  particularly  liable  to 
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occur  after  labour,  and  after  inflammatory  conditions 
in  the  pelvis  :  in  cases  of  this  kind,  therefore,  if  the 
patient  suddenly  complains  of  cramp  in  the  legs,  care 
should  be  taken  to  exclude  thrombosis  as  the  cause, 
before  diagnosing  "rheumatism," and  beginning  massage. 


APPENDIX  A 

ON  THE  APPLICATION   OF  PLASTER   SPLINTS 

PLASTER  of  Paris  is  far  the  best  splint-material  that  we 
possess.  By  its  use  a  splint  can  be  readily  fashioned  for  any 
part  of  the  body  whatsoever,  of  any  size  and  of  any  required 
strength ;  this  obviates  the  necessity  of  keeping  a  large  stock 
of  ready-padded  splints.  Further,  the  plaster  splint,  being 
"  made  to  order  "  for  every  case,  fits  far  more  perfectly  than 
the  stock  wooden  appliance,  and  is  therefore  far  more  effective 
and  more  comfortable.  Lastly,  it  is  very  cheap. 

The  only  materials  required  are  plaster  bandages  and  a 
few  wool  rolls.  The  whole  secret  of  successful  plastering 
lies  in  the  manufacture  of  the  plaster  bandages.  The  finest 
sifted  modelling  plaster  should  be  used,  and  if  it  is  fresh 
there  should  be  no  necessity  to  heat  it  before  use.  This  is 
rubbed  into  lengths  of  book-muslin,  cut  into  strips  about  4 
inches  wide,  and  then  these  are  very  loosely  rolled  up,  and 
stored  in  powdered  plaster.  The  bandages  must  be  very 
loosely  rolled,  so  that  when  they  are  dipped  in  water,  and 
swell,  the  water  may  permeate  right  to  the  centre  of  bandage, 
and  wet  the  whole  of  it  at  once.  If  possible,  it  is  a  good 
thing  to  wash  and  dry  the  muslin  before  cutting  it  into 
lengths,  so  as  to  get  rid  of  the  dressing. 

The  wool  bandages  are  made  of  sheet-wadding  about  5  feet 
long  and  4  inches  wide. 

Technique. — Let  us  suppose  that  a  plaster  is  to  be  applied 
to  a  recent  Pott's  fracture.  A  general  anaesthetic  is  ad- 
ministered, and  the  whole  leg  washed,  dried,  and  liberally 

powdered  with  zinc  oxide,  boric  acid,  and  starch,  especially 
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in  the  clefts  between  the  toes.  A  wool  roll  is  then  taken 
and  applied  in  a  smooth,  even  layer  over  the  leg ;  no  turns 
are  required ;  it  is  just  dragged  into  shape  over  the 
prominences.  The  wool  layer  should  be  \  inch  thick  when 
completed. 

Meanwhile  two  plaster  bandages  have  been  soaking  in  a 
basin  of  lukewarm  water.  The  first  one  is  taken  out  as  soon 
as  it  has  ceased  to  bubble  and  feels  quite  pliable  ;  the  excess 
of  water  is  gently  squeezed  out,  the  ends  being  covered  with 
the  hands  to  prevent  any  plaster  escaping.  The  surgeon 
reduces  the  deformity  and  then  entrusts  the  care  of  the  limb 
to  his  first  assistant,  whilst  he  applies  the  bandages.  The 
first  few  turns  encircle  the  instep  and  the  point  of  the  heel ; 
then  the  foot  is  covered,  right  up  to  the  root  of  the  toes,  and 
lastly  the  ankle  and  leg.  The  bandage  must  be  rolled  on  the 
limb  and  not  bound  round  at  all  firmly ;  otherwise,  as  it  con- 
tracts in  drying,  the  splint  will  become  too  tight,  and  will 
have  to  be  removed.  Spiral  turns  alone  are  employed  in 
this,  as  in  all  plaster  operations,  the  direction  of  the  bandage 
being  changed  when  necessary  by  a  pleat.  As  each  layer  is 
applied,  the  second  assistant  moulds  it  most  carefully  into 
place,  especially  around  the  bony  prominences,  so  as  to 
obtain  a  good  grip.  It  is  this  moulding  that  makes  the 
plaster  so  effective  and  so  comfortable :  there  is  nothing 
like  it  for  alleviating  the  pain  of  a  fracture  or  of  an  acute 
arthritis.  In  the  case  of  the  foot,  the  plaster  should  be 
moulded  well  up  into  the  arch  of  the  sole  and  around  the 
malleoli,  and  care  will,  of  course,  be  taken  to  see  that  there 
is  no  equinus  or  valgus  deformity.  Each  separate  layer  of 
plaster  bandage  is  incorporated,  further,  with  the  preceding 
ones  by  firm  rubbing ;  this  makes  the  splint  much  stronger, 
so  that  many  fewer  layers  will  suffice.  As  the  leg  is  bandaged, 
the  second  assistant  should  constantly  mould  the  turns  by  a 
circular  movement  of  his  hands,  one  being  placed  on  either 
side  of  the  limb  and  both  being  moved  round  it  in  the  same 
direction.  At  the  knee,  the  same  careful  moulding  will  be 
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carried  out  around  the  bony  points,  and  then  the  splint  is 
finished  off  with  a  few  transverse  circular  turns  above  the 
joint.  About  four  or  five  bandages  will  be  required  for  an 
ordinary  leg  plaster,  one  being  put  in  to  soak  whenever  one 
is  taken  out.  This  will  give  a  cast  about  |  to  £  inch  thick, 
which  is  enough  for  anything,  if  the  moulding  has  been  well 
performed.  The  latter  process  is  continued  until  the  plaster 
begins  to  get  a  little  "  tacky  "  ;  this  gives  a  very  fine  polish 
to  the  surface.  If  it  is  not  quite  satisfactory,  the  surface 
must  be  moistened,  the  hands  cleansed  of  every  particle  of 
plaster,  and  the  leg  polished  again  by  circular  rubbing  till 
nearly  dry.  Another  "dodge"  for  polishing  consists  in 
rubbing  the  wet  surface  with  a  very  small  amount  of  dry 
plaster,  and  then  moulding  it  till  dry.  But  the  most  im- 
portant thing  is  to  keep  the  hands  quite  free  from  lumps  of 
half -dry  plaster. 

If  a  window  is  required  for  dressing  purposes,  or  it  is 
desired  to  cut  away  any  parts  of  the  splint  after  it  has  been 
applied,  this  should  be  done  with  a  sharp  knife  as  soon  as 
the  last  turn  of  the  plaster  bandages  has  been  put  on.  This 
will  leave  a  perfectly  clean,  sharp  edge,  and  there  is  no 
difficulty  about  cutting  the  patient  if  care  is  taken  to  cut 
down  only  as  far  as  the  wool  layer.  In  the  case  of  a  com- 
pound fracture,  where  a  daily  dressing  will  be  required,  it  is 
a  good  plan  to  put  a  piece  of  gutta-percha  tissue  over  the 
dressing  on  the  leg,  under  the  wool,  before  the  plaster  is 
applied,  and  then  to  turn  the  edges  of  the  rubber  over  the 
cut  edges  of  the  window  in  the  splint,  and  cement  them  to 
one  another  with  chloroform.  In  this  manner  the  plaster  is 
prevented  from  becoming  sodden  with  discharges,  and  will 
remain  good  for  many  weeks. 

To  remove  a  plaster  of  this  kind,  all  that  is  necessary  is  to 
cut  a  slot  up  the  anterior  aspect  of  it  with  a  strong  pair  of 
scissors,  or,  better  still,  a  pair  of  Lorenz's  shears,  which  are 
made  on  the  "ticket-punch"  principle,  rather  like  a  Hoff- 
mann's skull  forceps.  There  is  no  need  to  place  a  rubber 
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tube  under  the  plaster,  or  to  soften  it  with  acid,  or  to  employ 
any  of  the  devices  that  rendered  any  of  the  older  methods  of 
plastering  so  tedious.  A  thin,  well-made  spica  bandage, 
extending  from  the  pelvis  to  the  foot,  can  easily  be  removed 
in  ten  minutes. 

If  desired,  a  plaster  splint  may  be  reinforced  along  the 
lines  of  greatest  stress  by  the  incorporation,  between   its 


FIG.  36. — Lorenz's  Plaster  Shears. 


layers,  of  strips  of  metal  or  of  house  flannel  soaked  in  plaster 
cream.  Wire  gauze  may  also  be  used  for  the  same  purpose. 
It  is  better  to  use  several  narrow  strips  of  metal  than  one 
wide  one.  For  lightness'  sake,  aluminium  or  one  of  its  alloys 
may  be  used,  and  to  give  a  good  grip  of  the  plaster  it  may  be 
punched  with  numerous  rough  holes.  In  similar  manner, 
walking  "  irons"  may  be  embedded  in  the  splint,  projecting 
beyond  the  foot,  so  as  to  carry  all  the  weight,  or  metal 
traction-loops  may  be  attached,  if  extension  is  desired. 


APPENDIX   B 

ON  LOCAL  ANALGESIA 

THE  value  of  a  thorough  knowledge  of  the  practical  possi- 
bilities of  this  method  cannot  be  over-estimated.  By  its  use 
many  operations  can  be  carried  out  which  would  be  fraught 
with  the  greatest  risk  under  general  anaesthesia,  such  as 
thyroidectomy  for  Graves'  Disease,  or  herniotomy  in  the 
presence  of  severe  cardiac  lesions.  Again,  it  renders  the 
surgeon  independent  of  the  assistance  of  a  second  skilled 
man,  a  point  of  the  greatest  importance  in  country  practice. 
The  patients  require  but  little  skilled  attention  afterwards, 
so  that  the  method  is  particularly  suitable  for  out-patient 
practice.  In  some  cases,  too,  the  patients  have  a  great 
horror  of  being  "  sent  to  sleep,"  and  in  others  it  is  actually 
an  advantage  that  they  should  be  conscious  throughout,  as, 
for  example,  in  tendon-suturing.  Lastly,  the  method  is  very 
inexpensive. 

There  are  two  methods  in  common  use — the  regional  and 
the  method  of  infiltration.  In  the  former,  the  main  nerves 
supplying  the  part  are  "  blocked  "  at  some  distance  from  their 
distribution.  Thus,  if  it  were  desired  to  operate  on  the  little 
finger,  the  ulnar  nerve  would  be  infiltrated  at  the  inner  aspect 
of  the  elbow.  It  is  obvious  that  this  method  is  only  applic- 
able in  those  cases  where  there  is  a  definite  and  well-localised 
nerve  supply  to  the  part.  Practically,  this  means  that  it  is 
restricted  to  the  limbs.  The  median  nerve  can  easily  be 
infiltrated  at  the  wrist  or  in  the  antecubital  fossa ;  the  ulnar 
at  the  elbow,  and  the  radial  above  the  external  epicondyle. 

The  whole  brachial  plexus  may  be  anaesthetised  through  an 
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open  incision  above  the  clavicle,  similar  to  that  used  in  tying 
the  third  part  of  the  subclavian  artery.  The  fingers  may  be 
anaesthetised  by  blocking  the  digital  nerves  at  the  root  of  the 
digit.  In  the  lower  limb,  the  anterior  crural  or  the  sciatic 
trunks  can  easily  be  attacked,  or  the  internal  or  external 
popliteal  alone,  if  necessary.  The  only  other  practical  appli- 
cation of  the  regional  method  is  in  the  blocking  of  several 
intercostal  nerves,  prior  to  operation,  say,  for  empyema.  In 
this  case  the  needle  is  inserted  as  far  back  as  possible,  pushed 
down  till  it  touches  the  rib,  and  is  then  scraped  over  its 
surface  until  it  is  felt  to  drop  into  the  subcostal  groove,  when 
it  is  pushed  somewhat  upwards  and  the  injection  is  made. 
At  least  four  intercostal  nerves  must  be  infiltrated  in  this 
way,  on  account  of  the  overlapping  in  their  distribution. 

Infiltration  is  the  commoner  method.  In  this,  a  dilute 
solution  of  the  drug  is  forced  into  all  the  tissues  within  the 
operation  area,  and  is  then  left  to  diffuse  throughout  them 
and  paralyse  the  sensory  nerve- endings  and  cutaneous  nerve 
filaments.  The  effect  is  greatly  enhanced  if  the  venous  circu- 
lation is  impeded  :  for  this  purpose  a  loose  tourniquet  is  used 
where  possible  (as  at  the  root  of  the  fingers),  and  adrenalin  is 
added  to  the  solution  employed. 

Drugs  employed.  /3-eucaine,  novocaine,  and  urea-quinine- 
hydrochloride  will  alone  be  described. 

/3-eucaine  is  employed  as  a  2  per  cent,  solution  for  regional 
analgesia,  and  as  a  0'2  per  cent,  solution  for  infiltration  pur- 
poses. The  latter  is  conveniently  prepared  by  dissolving  one 
"  soloid  "  of  hemisine  compound  with  eucaine,  No.  2  (B.  W. 
&  Co.)  in  3£  ounces  of  water ;  the  whole  amount  may  be  in- 
jected if  necessary,  but  much  less  usually  suffices.  Eucaine 
has  a  low  toxicity,  it  is  rapid  in  action,  and  its  solutions  keep 
well,  and  are  stable  on  boiling. 

Novocaine  hydrochloride  is  still  less  toxic,  and  very  reliable. 
Its  only  disadvantage  is  that  it  is  decomposed  by  alkalies, 
and  therefore  distilled  water  must  be  used  in  the  preparation 
of  the  solution,  and  the  syringe,  if  boiled  in  tapwater  or  soda 
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solution,  must  be  rinsed  before  being  used  with  sterile  distilled 
water.  Two  per  cent,  solution  is  employed  for  regional 
analgesia  and  0'5-0-2  per  cent,  for  infiltration.  (For  anoci- 
association,  in  conjunction  with  general  anaesthesia,  as  little 
as  1  in  500  is  used.)  A  convenient  method  of  making  the 
solution  consists  in  the  use  of  "  Novocaine  A  "  tablets  :  one  in 
an  ounce  of  water  makes  a  |  per  cent,  solution. 

Urea-quinine-hydrochloride  takes  a  considerable  and  very 
variable  time  in  producing  analgesia — anything  from  ten  to 
forty  minutes ;  but  when  once  it  has  been  produced,  it 
remains  for  a  much  longer  time  than  with  any  other  local 
anaesthetic.  It  is  therefore  particularly  useful  in  those  cases 
in  which  there  is  likely  to  be  much  pain  after  operation,  e.g. 
after  excision  of  the  nailbed.  It  is  also  frequently  employed 
as  an  adjunct  to  general  anaesthesia,  to  lessen  shock  and  pain 
from  the  wound  ;  thus,  the  abdominal  incision  may  be  infil- 
trated with  the  solution  in  all  laparotomy  cases.  A  0'5  per 
cent,  solution  is  employed.  It  can  be  boiled,  but  does  not 
keep  very  well.  It  is  said  that  the  solution  acts  by  causing 
an  inflammatory  effusion  into  the  tissues,  so  that  not  more 
should  be  used  than  is  absolutely  necessary.  For  anoci- 
association,  1  in  500  is  the  strength  employed. 

Technique. — In  Regional  analgesia  the  needle  is  inserted 
as  near  the  main  nerves  as  possible ;  if  it  actually  penetrates 
the  sheath,  so  much  the  better.  About  1  or  2  cubic  centi- 
metres of  the  strong  solution  of  the  drug  are  then  injected. 

In  the  Infiltration  method,  the  first  step  is  to  anaesthetise 
the  line  of  the  skin  incision  by  an  intradermal  injection. 
The  skin  is  sterilised,  and  then  a  fine  hypodermic  needle  is 
pushed  into  (not  through)  the  true  skin.  A  drop  of  solution 
is  injected  :  if  the  depth  of  the  puncture  was  correct,  a  white 
bleb  will  appear  in  the  skin,  and  this  will  be  instantly 
anaesthetic.  Through  this  bleb  a  fresh  puncture  is  made, 
and  so  on,  until  the  whole  line  of  the  proposed  incision  has 
been  rendered  insensitive.  No  pain  should  be  felt  after  the 
first  prick,  and  even  this  can  be  prevented  by  first  touching 
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the  skin  with  the  point  of  a  match  dipped  in  pure  phenol. 
A  subdermal  injection  must  next  be  made.  A  large  syringe 
and  needle  are  taken  and  filled  with  weak  solution,  and  the 
point  is  then  thrust  through  the  anaesthetised  area  of  skin 
and  pushed  in  every  direction  throughout  the  proposed  area 
of  operation,  fluid  being  injected  as  the  point  is  being  with- 
drawn. The  needle  should  not  be  completely  withdrawn 
from  the  tissues  until  the  whole  area  has  been  infiltrated. 
If  there  are  important  structures  to  be  avoided,  blunt-pointed 
needles  may  be  used. 

After  about  ten  minutes,  the  part  should  be  anaesthetic ; 
test  this  by  pricking  the  skin  with  a  needle,  without  pre- 
viously warning  the  patient.  If  he  knows  what  is  intended, 
he  will  probably  say  that  he  feels  something.  Indeed,  he 
may  be  conscious  that  "  something  "  is  being  done,  without 
experiencing  any  actual  pain  :  this  does  not  matter,  but  if  he 
is  nervous,  a  hypodermic  of  scopolamine  will  soon  allay  his 
fears.  As  the  operation  proceeds,  more  solution  of  novocaine 
may  be  injected,  if  it  is  found  that  the  anaesthesia  is  imperfect. 
It  is  well,  in  operating,  to  avoid  traction  and  crushing  as  far 
as  possible  ;  make  clean  cuts. 

It  should  be  noted  that  local  analgesia  is  unsuitable  in 
the  case  of  inflamed  tissues,  as  the  drug  cannot  penetrate. 
It  should  therefore  not  be  employed  for  extracting  "  ab- 
scessed "  teeth,  or  for  opening  boils ;  it  may  be  used  for 
septic  fingers,  however,  if  a  good  length  of  healthy  digital 
nerve  can  be  infiltrated  above  the  inflamed  part  of  the 
digit. 

For  eye  work  the  best  method  is  to  drop  freshly-made  2 
per  cent,  cocaine  solution  into  the  conjunctival  sac  every  five 
minutes  for  half  an  hour  before  the  operation,  or  else  to  use 
three  instillations  of  5  per  cent,  solution  every  ten  minutes. 
This  will  render  the  anterior  half  of  the  globe  anaesthetic  for 
any  operation,  provided  that  the  intraocular  tension  is  normal. 
For  tenotomies  and  lid  operations,  ordinary  infiltration-anal- 
gesia is  the  best,  using  0'5  per  cent,  novocaine  solution. 
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For  Nasal  Operations  the  best  plan  is  to  pack  the  nostrils 
carefully  with  loose-meshed  ribbon  gauze,  run  out  of  10  per 
cent.  Alypin  solution.  This  gives  an  anaesthesia  so  perfect 
that  thermo-cauterising  may  be  quite  painlessly  performed. 
For  submucous  resection  of  the  septum,  and  for  puncture  of 
the  antrum,  a  simpler  but  less  effective  plan  is  to  paint  the 
mucous  membrane  with  a  solution  of  cocaine  hydrochloride 
£  grain,  and  hemisine  T\  grain,  in  TI\_  xl  of  water.  The  nose 
should  never  be  packed  with  cocaine ;  such  a  plan  is  decidedly 
dangerous. 

For  the  method  of  anaesthetising  the  Urethra,  see  p.  184. 


APPENDIX  C 


DIRECTIONS  FOR   MEASUREMENTS   FOR 
THOMAS'   SPLINTS 

For  Single  Hip  Splint. 

Length  from  3  to  5  and  7.  Circumference  at  3, 
An  outline  from  3  to  7,  taken 
down  the  back  of  patient, 
should  accompany  mea- 
sures,  to  insure  accuracy 
of  fit. 

State  for  which  leg  required. 
A  boot  for  sound  limb  should 
be    sent    to    have    patten 
fitted. 
For  Double  Hip  Splint. 

Same  as  above. 

For   Double   Splint,  with   Head 
and  Shoulder  Support. 

Length  from  0  to  1,  2,  3,  4, 
5,  6,  7.  Circumference  at 
1,  3,  4,  5,  7. 

An   outline    of    the    patient 
from  head  to  foot  is  also 
advisable. 
For  Knee  Splint. 

Length  (1),  perineum  to  sole 
of  foot.     Circumference  (2) 
oblique ;  (3)  straight. 
State  for  which  leg  required. 
A  boot  for  sound  limb  should 
be    sent    to    have    patten 
fitted. 

State  exact  amount  of  short- 
ening, if  any. 

When  crutches  are  required, 
send  length  from  axilla  to  ground 
of  sound  limb. 
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ABDOMEN,  operations  on  the,  158 
Abscess — 

cerebral  or  cerebellar,  167 

lachrymal,  214 
Acapnia,  74 

Aceto-salicylic  acid,  25,  26,  64 
Acidosis,  post-anaesthetic,  22 
Adalin,  9,  24 
Adenoids,  144  et  seq. 
Adrenalin,    continuous    infusion 

with,  72 

Air-embolism,  48 
Aluminium  acetate,  68 
Alypin,  245 
Amputations,  215 

bandaging  after,  128 

of  breast,  93,  122,  178 
Anaesthesia — 

complications  after,  18,  21-23 

sedatives  before,  13 
Ansesthesin,  65 
Analgesia — 

local,  241 

of  eye,  212,  244 
of  nose,  245 
of  urethra,  184 

spinal : 

moving  patient!  after,  16 
sedatives  before,  15 
Ankle — 

how  to  strap,  139 

splints  for,  200 
Anoci-association,  66,  243 
Antiseptic — 

gauzes,  75 

lotions,  78 

powders,  86 

wools,  77 
Antrum — 

mastoid,  166 

maxillary,  149 


Anuria,  172 

Anus,  treatment  after  operations 

on,  164 
Appendicectomy,  dressing  after, 

89,  126,  131 
Aristol,  86 
Arthrectomy,  207 
Arthritis,   suppurative,    splinting 

in,  197 

Arthroplasty,  206 
Arthrotomy,  204 
Artificial  eye,  214 

,,        limbs,  215 

„        respiration,  169 
Aspiration,  of  joints,  203 
Aspirin,  25,  26,  64 
Atropine,  use  of,  62,  212,  213 

BANDAGES,  111 

for  the  abdomen,  128 
„    breast,  122 
,    head  and  neck,  131 
„    lower  limb,  117 
,    perinseum  and  scrotum, 

127 

„    thorax,  121 
„    upper  limb,  117 
many-tail,  121,  129 
rules  for  applying,  1 14 
Baths,  for  septic  wounds,  107 
Beck's  pastes,  221 
Bedsores,  28,  229 
Beef-tea,  37 
Bier's  hypenemia,  110,  156,  162, 

204,  221 

Binders,  abdominal,  129 
Bladder- 
irrigation  of,  173 
operations  on,  172 
Boric  acid — 
fomentations,  102 
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Boric  acid  (continued) — 

for  retention  of  urine,  27 

lotion,  79,  212 
Bottle-burns,  17 
Bougie,  rectal,  165 
Brachial  plexus,  local  analgesia 

of,  241 
Brain — 

abscess  of,  167 

hernia  of,  167 
Breast — 

bandages  for,  122 

excision  of,  178 
dressing  after,  93,  122 

strapping  for,  141 
Breathing  exercises,  146 
Bronchitis,  post- operative,  32 
Bunion,  after-treatment  of,    124, 

206 
Burns — 

avoidance  of  contracture,  217 

dressing  of,  67 

CAFFEINE,  72 

Calcium,  administration  of,  56 
Calomel,  2,  3 
Camphor,  72 
Carbolic  acid,  79 
„        oil,  190 
Carminatives,  31 
Cascara,  2,  43 

Castor  oil,  how  to  give,  2,  43 
Cataract,  213 
Catheter-rigors,  183 
Catheters — 

lubricants  for,  190 

sterilisation  of,  80, 188 

tying  in,  191 

use  of,  180, 193 

varieties  of,  185 

Cautery,  for  haemorrhage,  47,  56 
Chest,  how  to  strap,  142 
Chloral,  9,  24, 

and  bromide,  9,  25 
Chloralamide,  9,  24 
Chlorinated    soda   fomentations, 

103 
Circumcision,  176 

haemorrhage  after,  177 
Clavicle,  strapping  fractured,  141 
Cleft  palate.    See  Palate 


Clothing  during  operation,  12 
Cocaine,  212,  244 
Codein,  use  of,  33 
Colectomy,  163 
Colostomy,  163 

Pitt's  varnish  in,  29,  163 
Colporrhaphy,  177 

diet  after,  38 
Compressing,  5-7 
Constipation,  2,  3,  43,  229 
Contracture — 

after  burns,  218 

Dupuytren's,  218 

Volkmann's,  218 
Cord,  168 
Corneal  ulcer,  213 
Cotton-wool,  77 
Creolin  fomentations,  103 
Crepe  bandages,  113 
Crile  on  shock,  59,  66 
Croton  oil,  168 
Curetting,  177 
Cystitis,  173 

Cystoscopy,  preparation  for,  11 
Cystotomy,  174 

in    gonorrhoea    and    tubercu- 
losis of  the  bladder,  183 

DELIRIUM  tremens,  27 
Diet- 
before  operation,  7 
in  gastric  cases,  7,  8 
in  rectal  cases,  7 

after  operation,  34-43 
,,    nephrectomy,  171 
„     nephropexy,  172 
Dilatation,  acute,  of  stomach,  32 
Distension,  paralytic,  32 
Douche,  vaginal,  10 
Drainage — 

by  gauze,  97 

by  tube,  96 

duration  required,  98 
Dressings — 

choice  of,  75 

how  to  perform,  87 
Dupuytren's  contracture,  218 
Dusting  powders,  28 

EAR,  operations  on,  166 
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Elbow- 
how  to  strap,  140 

splint  for,  200 
Electricity,  169,  216 
Embolism,  air,  48 
Empyema  thoracis,  155 

local  analgesia  for,  242 
Enema — 

in  acute  abdominal  cases,  11 

glycerine,  4 

how  to  give  a  high,  10 

nutrient,  40 
how  to  give  a,  40 

oil,  164 

soap, 4 

turpentine,  32 

Epiphysis,  separation  of,  223 
Epistaxis,  52 
Ernutin,  72 
Eserin,  use  of,  31,  213 
Eucaine,  184,  242 
Excision.     See  Eye,  and  Joints 
Extension,  208 
Eye,  operations  on,  212 

FINGERS,  local  analgesia  of,  242 
Fish,  37 
Fistula — 

anal,  165 

gastric,  29 

pancreatic,  29 
Flaming,  85 
Flatulence,  31,  162,  230 
Flatus- tube,  31 
Flooding  pastes,  221 
Fomentations,  101  et  seq. 
Formalin,  80 

Fowler's  position,  13,  19-21 
Fractures,  222  et  seq. 

delayed  union  and  non-union 

of,  228 
Frontal  sinus,  148 

GALL-BLADDER,  162 
Gastro-enterostomy — 

after-treatment,  160 

haemorrhage  after,  53 
Gastrostomy,  160 
Gauze,  75 

for  drainage,  97 


Genito-urinary  organs,  operations 

on  the,  171 

Glands,    bandaging  after    opera- 
tions on,  131 
Goitre,  169 

Granulations,  excessive,  110 
Growth,  haemorrhage  from,  56 
Gynaecological    operations,    pre- 
paration for,  10 

HAEMOPHILIA,  56 
Haemorrhage,  45 — 
after  circumcision,  177 

gastro-enterostomy,  53 
removal  of  jaw,  160 
piles,  55 
prostate,  55 
teeth,  53 
tongue, 17,  49 
tonsils,  17,  50 


capillary 


48 


from  growths,  56 

from  nose,  52 

from  septic  wounds,  56 

haemophilia,  56 

in  jaundice,  56 

treatment  of,  47,  56 

venous,  48 
Haemorrhoids,  removal  of — 

after-treatment,  164,  165 

dressing  after,  127 

haemorrhage  after,  55 
Hallux  valgus,  206 

bandaging  after  operation  on, 

124 

Hammer  toes,  206 
Hare-lip.  159 
Haustus — 

chloral  et  bromidi,  26 

ditto      Infantum,  26 
Headache — 

from  intracranial  pressure,  168 

oligsemic,  23 

Head  and  neck,  operations  on,  166 
Hernia — 

bandage  after  operation  on,  126, 
162 

cerebri,  167 

dressing  for,  in  children,  163 

posture  after  operation  on,  21, 
162 
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Hip- 
congenital  dislocation  of,  216 
disarticulation  through,  66,  243 
splints  for,  199,  246 

Hot  air  baths,  205 

Howse's  knee-splint,  198 

Hydrocele,  bandaging  after  opera- 
tion on,  127 

Hyoscine,  14,  15,  27,  59 

Hypnotics — 
after  operations,  23-26 

on  children,  25 
before  operation,  9 
formulae  for,  9,  26 
per  rectum,  26 
selection  and  doses  of,  9,  24 

Hysterectomy,  177 

ILEO-SIQMOIDOSTOMY,  163 
Ileus,  32,  230 
Indigo  carmine,  use  of,  11 
Infusion,  saline — 

intravenous,  69 

rectal,  69 

subcutaneous,  70  et  seq. 
Injection — 

intramuscular,  61 

intravenous,  218 
Insanity,    post-operative,    drugs 

for,  26  et  seq. 
Insomnia,  23  et  seq. 
Interosseous  pressure,  210 
Intestinal  obstruction,  31 
Intubation — 

general  after-treatment,  150 

nasal  feeding  after,  41 
Iodine-compressing,  4 
lodoform,  76,  86 

poisoning,  treatment  of,  104 

substitute  for,  86 
Iridectomy,  213 
Irrigation — 

continuous,  of  joints,  200 
,,          of  wounds,  108 

of  bladder,  173 
Itching,  in  jaundice,  162 

JAUNDICE,  haemorrhage  in,  56 
Jaw.  See  Maxilla  or  Mandible 
Joints — 

aspiration  of,  203 


Joints  (continued) — 

continuous  irrigation   of,    108, 

200 

excision  of,  206 
fixation  of  inflamed,  195-200 

„          „  tuberculous,  234 
flexion  of,  201,  208 
operations  on,  195,  231 
stiffness  of,  205,  231 

KIDNEY — 

excision  of,  171 

fixation  of,  172 
Knee — 

dressing  after  operation  on,  106 

how  to  strap,  139 

Howse's  splint  for,  198 

LACHRYMAL  abscess,  214 
Laminectomy,  168 
Laparotomy,  19  et  seq. 
Larynx,  intubation  of — 

general  after-treatment,  150 

nasal  feeding  after,  41 
Lavage — 

of  bladder,  173 

gastric,  8,  22,  32,  53 
technique  of,  54 

of  maxillary  antrum,  149 

rectal,  10 
Laxatives,  43 
Laxoin,  2 

Limbs,  operations  on  the,  215 
Linctus,  33 

Liq.  sodae  chlorinatae,  103 
Liver,  post-anaesthetic  necrosis  of, 

23 
Local  analgesia,  241 

of  eye,  212,  244 

,,  nose,  245 

„  urethra,  184 
Locke's  solution,  69,  84 
Lotio  rubra,  17 
Lotions — 

antiseptic,  78 

aseptic,  84 

for  bladder-irrigation,  173 
„   ophthalmic  use,  212 

stimulating,  84 
Lucas-Championniere,  228 
Lumbar  puncture,  168 
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Lungs,  oedema  of,  74 
Lysol,  80 
fomentations,  103 

MANIA,  post-operative,  treatment 

of,  26.     See  also  Cataract 
Many-tail  bandage,  121,  129 
Massage,  228 

for  bedsores,  29 

in  constipation,  43 

in  paralysis,  169,  216 
Mastoid  process,  166 
Maxilla — 

excision  of,  159 
Meat  extracts,  37 

„     juice,  37 
Medinal,  9,  24,  26 
Meyer's  line,  207 
Milk,  35 

peptonised,  36 
Morphia — 

and  atropine,  14 

before  anaesthesia,  13 

dosage  of,  14,  27,  61 

habit,  23,  64 

intramuscular  injection  of,  61 

with  scopolamine,  15 
Mouth — 

swabbing,  38 

washes,  6,  30 
Movements  of  joints,  231 

NASAL  feeding,  41  et  seq.  153 
Nausea,  post-operative,  21,  22,  34 
Needling — 

of  eye,  213 

of  joints,  203 
Neo-salvarsan,  218 
Nepenthe,  24,  25 

dose  of,  63 
Nephrectomy,  171 
Nephropexy,  172 
Nerve-anastomosis,  169,  216 
Nerve-blocking,  65,  241 
Nose,  147 

local  analgesia  of,  245 

See  also  Haemorrhage 
Novocaine,  242 

OBSTRUCTION,    distension    after, 
31 


(Edema,  massage  for,  235 
(Esophageal  feeding,  43.  169 
OEsophagotomy,  160 
Ointments,  86  et  seq.,  212 
Olecranon,  wired,  216 
Oligsemia — 

headache  of,  23 

treatment  of,  69,  70 

vomiting  from,  23 
Operation — 

clothing  during,  12 

general  preparation  for,  1 

general  treatment  after,  15 

posture  after,  17-21 

posture  before,  12 

purgation  after,  43 
Opium,  7,  25 
Orthoform,  65 
Osteotomy,  215 
Ovariotomy,  177 

PACKING  for  haemorrhage,  47,  51, 

52,  55,  56 

Pain,  a  cause  of  shock,  59 
Palate,   cleft,   plastic    operations 

for — 

wound  treatment,  31, 159 
general    treatment    of    palate, 

159 

education  of  speech,  159 
haemorrhage  after  operation,  49 
Pancreas,    fistula    of,    protection 

of  skin,  29 
Paraffin,  43,  164 
Paraform,  80,  189 
Paraldehyde,  25 
Paralysis,   liability  to  burns    in, 

17 

Parotitis,  prevention  of,  30 
Patella,  wiring  of,  216 
Pellidol,  17 
Peptonised  milk,  36 
Perinaeorrhaphy,  177 
diet  after,  38 
bandage  after,  1 27 
Peroxide    of    hydrogen,    81,    93, 

166, 174 

Phenalgin,  24,  64 
Phenol-sulphone-phthalein,  use  of, 

11 
Physostigmin,  31 
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Picric  acid — 

for  burns,  67 

for  skin-preparation,  5 
Piles.     See  Hasmorrhoids 
Pitt's  varnish,  29,  160,  163 
Pituitary  extract — 

for  ileus,  32 

continuous  infusion  with,  72 
Plaster    splints,    how    to    apply, 

237 

Pleurisy,  post-operative,  33 
Plugging— 

nares,  51 

rectum,  55 

tooth-socket,  53 
Pneumonia,  hypostatic,  74 
Post-anaesthetic     vomiting.       See 
Ileus    and    Stomach,    acute 
dilation  of 
Posture — 

after  operation,  17-21, 145, 151, 

158,  162,  178 
Fowler's,  19  et  seq. 
semi-prone,  18,  145 

before  operation,  12 
Potassium  permanganate,  81 
Powders,  antiseptic,  86 
Priapism,  168,  177 
Proctoclysis,  69 
Prostatectomy — 

hjemorrhage  after,  55 

after-treatment,  174 
Pulv.  Ipecac.  Co.,  dosage  of,  63 
Purgen,  2 
Purges — 

after  operation,  2 

before  operation,  2 

choice  of,  2,  3 
Pyramidon,  64 

QUININE-UBEA-ANALGESIA,       65, 
162,  163,  242 

RADIANT  heat,  205 
Rectum — 

diet  after  operation  on,  38 

diet  before  operation  on,  7 

feeding  per,  39 

general  after-treatment,  164 

infusion  per,  69 


Rectum  (continued) — 

irrigation  of,  10 

purgation  before  operation  on, 

2,  3,  10. 
Red  lotion,  17 
Respiration,  artificial,  169 
Retention  of  urine — 

after  injury  of  spine,  168 

„     operation,  27,  180 
Rigors,  catheter,  183 
Roller-towel  binder,  129 
Rubber  bandages,  113 

SALINE  purges,  3 
Saline  solution — 

hypertonic,  use  of,  78,  108 

isotonic,  68 

preparation  of,  84,  85 
Salter's  cradle,  199,  215 
Salvarsan  injection,  218 
Sayre's  strapping,  141 
Scarlet  ointment,  17,  87 
Scopolamine,  14,  15,  27,  59 
Scrotum — 

bandaging  after  operations  on, 
127,  128,  176 

how  to  strap,  143 
Sedatives — 

after  operation,  23-26 
for  children,  25 

before  anaesthesia,  13 

formulae,  9,  26 

per  rectum,  26 
Septic  wound — 

dressing  of,  93 

haemorrhage  from,  56 

secondary  suture  of,  108 

sinus  in,  110 
Septum,  nasal — 

local  analgesia  of,  245 

treatment  after  operations  on, 

147 

Serum,  normal  horse,  use  of,  56 
Shock,  causation  of,  58  et  seq. 
Short-circuit,  163 
Shoulder,  splint  for,  200 
Silver  nitrate,  85,  110,  173 
Sinus — 

Bier's   cupping    for,    110,    156, 
162,  221 

flooding  pastes  for,  221 
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Sinus  (continued) — 

frontal,  148 

lateral,  167 

maxillary,  149 
Skin- 
care  of,  17,  28 

-grafting,  219 

sterilisation  of,  4-6 
Sleeplessness,  23  et  seq. 
Slings,  135 

Spinal    analgesia,    bjoscine    be- 
fore, 15,  59 
Spinal  cord,  operations   on    the, 

168 
Splint — 

Bryant's,  199 

Calliper,  208 

Hodgen's,  224 

Howse's  excision,  198 

importance  of  using  a,  196 

plaster,  237 

Thomas'  (hip  and  knee),  246 
Squint,  213 

Stitches,  removal  of,  91 
Stomach — 

acute  dilatation  of,  32,  161 

lavage  of,  8,  22,  32 
technique  of,  54 

operations  on : 
after-treatment,  160  et  seq. 
diet  before,  7 
haemorrhage  after,  53 
preparation  for,  6 
Strapping,  137  et  seq. 
Strychnine,  use  and  abuse  of,  59, 

60 

Sulphonal,  24 
Sulphur  emulsion,  104 
Suppositories,  63 
Suprapubic  operations,  174 
Suture,  secondary,  109 

T-BANDAGE,  127 

Tendon-suturing,  217 

Tenotomy,  217 

Tetanus,  169 

Thomas'    splint,   measuring    for, 

246 

Throat,  how  to  syringe,  145 
Thrombokinase    for   haemophilia, 
57 


Thrombosis,  venous,  33,  235 
Thyroid  gland,  operations  on,  169 
Thyroidism,  acute,  170 
Tongue,  excision  of — 

feeding  after,  41,  159 

haemorrhage  after,  49 

posture  after,  17 

wound-treatment,  158 
Tonsils,  removal  of — 

after-treatment,  144  et  seq. 

haemorrhage  after,  50 

posture  after,  17,  18 
Tooth  -  extraction,      haemorrhage 

after,  53 
Torticollis,  169 
Tracheotomy,  151  et  seq. 
Tuberculous  joints,    fixation    re- 
quired, 234 
Turbinectomy — 

after-treatment,  147 

haemorrhage  after,  51 

posture  after,  17 

ULCER,  corneal,  213 
Unguenta,  86  et  seq.,  212 
Uraemia,  22 
Urea-and-quinine   analgesia,    65, 

Ifi2,  163,  242 

Urethra,  local  analgesia  of,  184 
Urethral  fever,  183 
Urinary  tract,  operations  on  the — 

preparations  for,  11 

urethrotomy,  internal,  11 
Urine — 

retention  of : 
post-operative,  27,  180 
in  spinal  injuries,  168 

suppression  of,  172 
Urotropine,  11,  162 
Uterus,  operations  on — 

after-treatment,  177 

preparation  for,  10 

VAKICOSB  veins,  220 

bandages  for,  112,  220 
Vaseline-injections — 

into  joints,  205 
..    sinuses,  221 

Verminous  heads,  cleansing  of,  6 
Veronal,  in  delirium  tremens,  27 
Volkmann's  contracture,  218 
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Vomiting — 

post-anaesthetic,  18,  21-23,  34 

pernicious,  22 

urasmic,  22 
after  Salvarsan,  219 

WASH-OUT — 

gastric,  8,  22,  32,  53 

rectal,  10 
Weight-extension,  how  to  apply, 

208 

Whitehead's  varnish,  158 
Wounds — 

coaptation  of,  by  strapping,  143 

details  of  dressing,  87  et  seq. 


Wounds  (continued) — 
general  treatment  of,  75 
secondary  suture  of,  109 
sinus  in,  110 

Wright's  solution,  68,  86,  108 

Wrist- 
how  to  strap,  140 
splint  for,  200 

Wry-neck,  169 

X-EAYS,    after     amputation     of 
breast,  178 

YANDELL  HENDERSON  on  shock, 
.74 
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